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A decade ago, the WESTON Slindeleesion Sie was ihe hoists ie eae ; 


é i _ original Better Light — Better Sight campaign. Its development made 


| possible, for the first time, the measurement of illumination efficiency : 


“in terms that were scientific, constant, and readily understood. 

‘And today, a Weston Illumination Meter, but of an advanced type, 
still spearheads the crusade. Equipped with the exclusive WESTON 
VISCOR filter it provides direct measurement of light of any type or 
color composition, without correction factors. Whether you measure 
daylight, neon, incandescent or fluorescent, you get a direct, accurate 
measurement with Viscor filteted WeEsTON Illumination Meters. 

Thus in light measurement, too, WesTon’s pioneering achievements 
are only mile-posts in an endless, upward march. The engineering skill 
that fathers them keeps pace with progress .. . Keeps constantly leading 
the way. Weston Electrical. Instrument Corporation, 578 Frelinghuysen 
Avenue, Newark 5, New Jersey. 


erp eer een cen natn arena ea pn me 


AC Portables . . . Instrument Transfomers 
«++ Sensitive Relays...DC, AC, ond 


WESTON 


DIRECT-READING 
Illumination Meters 


Model 703 Sightmeter — 
equipped with the stable 
WESTON VISCOR filter. 


Model 603 
WESTON 
Ilumination Meter 
(VISCOR filtered) 


Model 614 
WESTON 
Iiumination Meter 


(VISCOR filtered) 


Specialized Test Equipment... - 
Measurement and Control Devices . 
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| The wide range of cables made by Hazard provide for many problems met in the 
| course of the day’s work. Here are examples, designed for specific requirements 
| | 




















and built to withstand a number of severe conditions. Hazard research and expe- 
rience are at your command to help in choosing the right cable for the right job. 



















HAZARD SERVICE CABLES FOR SERVICE DROPS AND ENTRANCES 


Type SE (ABN and UBN) cables, with synthetic rubber insulation, pre- 
vent current diversion, eliminate conduit and extra fittings and are archi- 
tecturally harmonious. Type SD is efficiently designed for service drops. 
Sizes 12 to 2 inclusive, 2 and 3 conductors. 


HAZARD PERFORMITE TYPE RH BUILDING WIRE IS SUPER AGING 


This heat-resistant long-life wire is free stripping and easily installed. 
Because of its greater carrying capacity, it saves strategic copper. Recom- 
mended for branch feeders and general light and interior wiring. All 
sizes available. - 


TYPE R HAZACODE WIRE 


exceeds all minimum requirements of N.E. Code and 

is recommended for general interior building wiring; 

has a sturdy, long lived, flameproof braid covering, and K 
is readily installed. 


TYPE RL HAZACODE LEAD ENCASED 


is particularly useful now for damp locations while Type RW is unavailable. 


WAZARDEX NON-METALLIC SHEATHED CABLE AND 
HAZARD ARMORED CABLE 


for interior wiring are both obtainable. These familiar 
types of cable are made to exacting Hazard quality 
standards. 















TYPE K FABRIC COVERED CORI—an approved cord for ordinary use. 
TYPE KK HAZARD SPIRALWEAVE CORB a portable cable for heavy duty. ' 





Hazard Insulated Wire Works, Division of The Okonite Company, Wilkes-Barre, Pa. 


WHAZARO — 
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TiL1T1Es have found that one gang, 

with Electroline Steel Duct-Rodding 
Equipment, can make a half-hour job out 
of one that formerly took two gangs two 
weeks with old-style equipment! 


In consequence, they have made amaz- 
ing savings in labor cost alone. Add to this 
lower first cost, the lower handling cost, 
and longer life . . . then you have their 
reason for adopting Electroline’s speedy, 
economical Duct-Rodding Equipment. 


The construction is simple 
and trouble-free, yet affords 
the outstanding advantages 
of easy, efficient rodding and 
great durability in service. 


You can turn days into minutes, too— 
by speeding up installation and cutting 
costs with Electroline Duct-Rodding Equip- 
ment. Get full details and prices... 
write for a copy of descriptive Bulletin 939. 


Right, Electroline Steel Rodding Equip- 7 
ment feeds easily around the bends, | 


Below, Leader locked in Pick-up for 
either push or pull. 














A UNIT WITH 


keep gong 


; 


ability! 


IT’S A CONDENSER CIRCULATING WATER PUMP... 


In the first place, it is normally driven by its perfectly good, reliable 
motor... 


But, should electric power fail for any reason, causing the motor speed 
to drop 5 per cent below normal... 


The steam turbine end takes over automatically, with no questions 
asked... 


So there are two reasons why this circulating pump will keep going, 


regardless. Here’s the third . 


Both motor and turbine are 
Elliott. Which means that both driving 
units have built into them that extra 
something to keep them going even 
under tough conditions. “Performance- 
plus” is another word for it, and it’s a 
quality that makes quite a few engi- 
neers dictate Elliott when they want an 
auxiliary drive. 


The unit pictured above uses a two- 
speed motor and the turbine is equipped 


with a variable-speed oil governor, per- 
mitting flexibility of operation. 

If you want auxiliary drives with the 
“Keep-going” reliability of an army 
jeep in a shell-torn desert—talk it over 
with the Elliott engineers. Reliability is 
the factor that governs every engineer- 
ing decision they make. 


ELLIOTT COMPANY 


JEANNETTE,PA. ¢ RIDGWAY,PA. © S?RINGFIELD,O, 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Q-1118 


STEAM TURBINES + GENERATORS + MOTORS 
CONDENSERS + FEEDWATER HEATERS AND 
DEAERATORS + STEAM JET EJECTORS 
CENTRIFUGAL BLOWERS pAb tisha 0S ita do 


FOR DIESEL ENGINES + TUBE CLEANERS 
STRAINERS + DESUPERHEATERS + FILTERS 


aaa 
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This half cycle, high speed 


SHORT CIRCUITER 
reduces the line voltage to zero 
during faults — extinguishes the arc, [Asssb ela) 
forces quick tripping, saves fuses, CLAMPS AND FITTING 
thereby improving distribution service. 


@Controlled short circuit — prevents 
unnecessary blowing of fuses, permits [rtaai ti ic 
use of more sectionalizing fuses, TO 
confines trouble to faulted phase, limits 
arc duration to one-half cycle, and 
prevents burned-down, and other 
objectionable damage to wires. 


| 
| 
| 
| 
i 
| 
| 
| 







Teta | ek 


@oOperates with existing overload 


protective switchgear. | 
Tea ae 


© Forces quick tripping—brings “tag end” 
lines into relayed zones. 

€} Completely automatic — adjustable, 
mechanical timing to cover necessary 


time range of lock-out period — no 
resetting necessary. 


TT ELL 
aL ea 


A typical installation in Pennsylvania SWITCH OPERATING 
where the power company improves ya ee) 
distribution service through purposeful 

controlled short circuit. 


SE ERE TEL ES 


OPEN OR ENCLOSED, 
ISOLATED PHASE 
HEAVY DUTY BUSES 


KIRK INTERLOCK 
SYSTEMS 


AUTOMATIC 
SECTIONALIZING 
aS 


VOLTAGE RATINGS -7.5/12.5 KV. 
CURRENT RATINGS - 50-100 or 190-200 Amp. 
HANDLES FAULTS-up to 5000 Amps. 


For complete information write 
for Bulletin No. 1382 


METAL CUBICLES 


LINE SHORTING CONTACTOR (#eeaneee 
= 


AILWAY ann INDUSTRIAL ENGINEERING CO., GREENSE 


5 5 r 
* = ”~ Ld . BSB a i. oN a a > 





“THEY CAN NEVER 
BOMB THIS PLACE” 


WITH 300 pound vehemence, Reich- 
Marshal Hermann Goering once 
impressed the heilers and the heiled in 
Berlin with this guarantee: 


“THEY CAN NEVER BOMB THIS PLACE” 


He was not trying to mislead. 


Give him credit . . . he had figured it 
out as any business man would: 


(a) He figured what his competition ha f , 
(b) He figured what he had 


The answer was simple arithmetic/. /. 
then, departing from arithmetic 


(c) He estimated how long it/would 
take his competition to catch up. On 
that he went completely crackpot— 
unalterably haywire—irretrievably 
“losing his market”’ as they say. 


And that just proves agai 

ONE can estimate the regYlar step-ups 
in-output made possible 

producers 
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NEVER! 





Listen Hermann, Never say 










WELDED 
INSIDE and OUT 











BODY-1 SEAM WELDED 
INSIDE and OUT 


NOSE-2 SEAMS 
WELDED INSIDE and OUT 





You’re too cagey a rascal not to have figured 
that recourse to Arc Welding would speed 
America’s war output. So you estimated that 
step up at, say, 25%. 


But as it turned out, production of Berlin- 
busters, ships, planes, tanks and guns was 
stepped up another 25% and then other 254’s 
by added recourses applied AFTER your 
“NO BOMBING” assurance. 





And now, the knockout blow 4000-Ib. blockbuster, welded as shown in sketch. Its produc- | 


tion has been |increased by improved arc welding technique. 


.. « Lincoln introduces the New “Fleet-Welding’ Technique 


recourse to which gives additional step-ups in welding production 
of 25% ...50%...100%...and more. 


This arc welding technique, developed by Lincoln Engineers, uses 

arc force to get deeper penetration and higher welding speed for 

all types of joints in mild steel plate, shapes and sheet. Procedure 
\" manual with full details will be sent free to engineers and produc- 
tion supervisors. 


There is a Lincoln Engineer near-by to assist you in applying 
the “‘Fleet-welding’”’ Technique to war production and postwar 
planning. Call him or write: 







THE LINCOLN ELECTRIC COMPANY «© Cleveland 1, Ohio 


OTE LUM ee 
PN TOM 1) Coe 


i 
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Why Allis-Chalmers|] 
now Regula tes over 


j 


LLIS-CHALMERS Load 
Ratio Control provides de- 
pendable, economical voltage 
regulation for high-power sys- 
tems, It enables you to quickly 
and conveniently change power 
output wnder load to meet 
fluctuating power demands. 
Contact our nearby district 
office for complete information 
on these modern, precision- 
built units, Or write direct to 
ALLIS-CHALMERS, MILWAU- 
KEE 1, WISCONSIN. 


Alea fe) Of 


VAS 
aaa 


be We NN 
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; 
* 


CIRCULAR COIL is the ideal design elec- SHELL TYPE CONSTRUCTION permits solid ELECTROSTATIC PLATE absorbs shock o 
trically — is strongest mechanically. Wound insulation between coils without impeding high impulse voltage, distributes stress eve™ 
with uniform tension. Has heavy turn-to-turn oil circulation. Results: increased cooling, ly...thus safeguards transformer life, ' 
insulation, brazed connections. longer life, lower maintenance. duces possibility of unexpected breokdow". 
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iLoad Ratio Control 


18 ,000,000 


* Load Ratio Control as offered 
by Allis-Chalmers is advanced, 
time-proven ... result of years 
of pioneering in the field of volt- 
age regulation. 

* Non-burning Elkonite RS- 
1045 is used to provide heavy- 
duty, long-life contacts. 


x These sturdy Allis-Chalmers 
Econtacts of special metal alloy 
practically eliminate wear and 
unexpected outage—cut routine 
servicing to minimum. 















terrupt current for tap changes 
mn large units — give shockless 
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* Full-size circuit breakers in- - 


| | 


ve... 


contact movement. Motor-oper- 
ated tank hoist on breaker hous- 
ing provides easy inspection. 

¥* Exclusive A-C ‘‘Feather- 
Touch” Control, with voltage 
integration, provides best over- 
all voltage characteristics. Avail- 
able for automatic regulation. 


*% Entire unit is precision-ma- 
chined, ruggedly built . . . for 
long, efficient service. 


%& When you buy Load Ratio 
Control from Allis-Chalmers, 
you buy from a company with 
broad experience in all phases of 
electrical engineering. 


A 1690 


é Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EWT. 


TRANSFORMERS «wit Load RalioContol 


a —— WS LOkB: [PIO RQ 


CONVENIENT 
LEVER CONTROL 


> 5 = ‘a = 
eal eis i. 
a “sa : KS E 
rIE 


ra | POSITIVE 
ee CONTACT LOCK 






NO-LOAD TAP CHANGER operates from 
side of tank, away from high voltage lines— 
is convenient and safe. Operating mechanism 
is simple, sturdy; contacts are heavy-duty. 


OlL-SEALED INERT GAS EQUIPMENT pro- 
vides low pressure cushion over insulating oil 
fo allow for expansion. ifs simple, foolproof 
++ has no moving parts, no delicate valves. 


ELECTRO-COOLER for economical, practical 
forced-oil cooling. Steps up load capacity 
by accelerating oil-cooling process. A self con- 
tained unit requiring minimum maintenance, 
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NO OTHER 2: RECTIFIER IS 
CONTINUOUSLY PRIMED! 


ger Allis-Chalmers’ Excitron is the only mercury 
arc rectifier which gives you the advantages of 
“continuous excitation”. 


gap That means with Excitron there are no igni- 
tion impulses to be synchronized with main anode 
voltage. Tubes don’t require re-ignition at start of 
each positive half-cycle. 
















i 
‘ 
| 
i 
j 


gar Solenoid mercury-spray device creates small 
d-c pilot arc which keeps tube primed for firing 
while rectifier is in service. 


/ 
N 
a. ’ 








gap Excitron is the only rectifier with a simple 
excitation circuit. Elements of circuit are familiar, 
commonly used. No “tuning” is necessary to main- 
tain proper wave shape. Once adjusted and tested 


at factory, no further adjustment is required in the 
field. 





gape Only Excitron takes direct current from a 
3-phase source for excitation. Stability of excita- 
tion cannot be affected by average single phase 
dips in the a-c system voltage. 





gar~ In Excitron, each anode has its own vacuum 
vessel and mercury cathode. That means compact 
construction, short arc, small arc-drop, high oper- 
ating efficiency. 





gap Allis-Chalmers engineers introduced mercury 
arc rectifiers to U. S. industry. Excitron is time- 
proven. 





gap~ Consider Excitron for all power conversion 
from 250 v. Allis-Chalmers, Milwaukee 1, Wis. 


A 1718 





e Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EWT. 
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MERCURY ARC 
RECTIFIERS 









Sandy Hook 
Lighthouse, 
yilt in 1764. 


fi 


’ 


on THe BEAM 


for nearly two centuries 





Tobe Capacitors, too, are “on the beam”—giving years 
of dependable service . . . for, at Tobe, long life is as 
integral a specification as the dimensions themselves. 
That is why, with millions of Tobe Capacitors oper- 
ating under all conditions, “returns” are practically 
negligible. Continuation of this enviable record rests 
on long, specialized manufacturing experience—inten- 
sive inspections — and constant research. Illustrated 
below is the Tobe OM-Capacitor. This capacitor is a 
mineral oil impregnated unit in a streamlined drawn 
container, hermetically sealed. The hold-down bracket 
permits the use of either inverted or upright terminals, 
with wiring underneath or on top of chassis. You will 
find Tobe engineers ready to cooperate on your own 
capacitor problems. Why not inquire now? 


En geese 
Tf 
SPECIFICATIONS 


OM-CAPACITORS MIDGET OM-CAPACITORS 
a “Cidenc o- — 
< z .05 to 2.0 0 V. D.C. 
05 mfd. to 1.0 mfd. 1,000 V.D.c, _MTMSS . - . .05, 1 and 
STANDARD CAPACITY TOLERANCE 20%** 2x.05 600 V.D.C; 
Twice D. C. rating -05x.1 1000 V.D.C. 
2,500 Volts D.C. —staupann CAPACITY TOLERANCE 


eaTea Temcasieir F 
- --55° Fto 185° F 
SHUNT RESISTANCE r GROUND TEST 2,500 V.D.C. 


05 to 0.1 mfd. 20,000 megohms OPERATING TEMPERATURES. . -55° Fto 185° F 


Fo ooo Ed, 12,000 mecchans SHUNT RESISTANCE... . 20,000 megohms 
POWER FACTOR POWER FACTOR . . At 1,000 cycles—.0075 
At 1,000 cycles—.002 to .005 ONTAINER SIZE 
CONTAINER SIZE re ie ae 
Width %’, length 154¢”, height 2%” Width %”, length 1546", height 11%4 
MOUNTING HOLE CENTERS 1¥2” MOUNTING HOLE CENTERS 





*Data sheets showing complete code number for units having a specific capaci- 
tance value and voltage rating available on request. **Other tolerances available. 


A SMALL PART IN VICTORY TODAY...A BIG PART IN INDUSTRY TOMORROW 
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O—THAT’S NOT 4 sick motor, 

Actually it’s a very healthy 

one. But that's something we must 

know — through generous sample 

testing — before Allis-Chalmers 
motors can tackle jobs for you. 

Part of the “physical exam” that 
motor at the left must pass is the 
heat run test. Bristling with ther. 
mometers, the motor runs at full 
load — and speed and temperature 
are recorded fc every hour. 

Five or six hours can tell you a 
lot about a motor’s characteristics 
—but it takes more like five or six 
years to tell you its character. 

And it's the test of time in which 
Allis-Chalmers motors have estab- 
lished that they are great motors. 
That's why you hear so many engi- 
meers say: “You can depend on 
Allis-Chalmers Motors!” 


If you could meet and talk with the 
men who build Allis-Chalmers mo- 
tors, you might be surprised to learn 
how keenly they are aware of the 
big personal stake they have in 
every motor they build for you. 

They know that factory tests to 
fully pre-determine how well a mo- 
tor is built just don’t exist; that 
there's still no substitute for respon- 
sible craftsmanship, 

And they know that when they 
build great motors for you they're 
making friends—and that no com- 

and its workers can have too 
many of them, ALLIs-CHALMERS, 
MILWAUKEE 1, Wis. A 172% 


VICTORY 


2 Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT. 
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, Remember just this one thing about station insulators: 

. You can specify their size, their shape and other di- 

, mension details. You can specify their mechanical 
strength. You can specify their electrical character- 

. istics. You can specify tests for predicted life. From 

this, you might assume they are all alike, but they’re 

, not, simply because you can’t specify the knowledge 

n or the ability of the man who makes them, nor can 


you specify how diligently he shall apply that know- 
ledge. Yet, it is knowing what to do and being willing 
to do it that makes all the difference a few years 


' ee F © 


hence. No tests on a “brand new” station insulator 
will tell you whether it will still be on the job twenty 


o = 





or thirty years from now--a common service record 
with O-B--and, after all, that is what you really want 
to know. You can be sure of it, however, by specify- 


aw" CO TF 


ing O-B, and we can back this claim with the longest 
service records in the industry. 


2483-H 





MANSFIELD, OHIO, U.S.A. 


CANADIAN OHIO BRASS COMPANY. LTD., NIAGARA FALLS, ONTARIO 
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TWO SUGGESTIONS FOR FAST, 
LOW-COST RECONVERSION 






















at 4% 
HOW-TO-DO:IiT 





USE THIS BOOK.., Your Westinghouse distributor offers two important aids in 
to save time in selection... meeting sudden load shifts on war-loaded power lines. 
ordering . . . application First: Westinghouse “‘one-package”’ CSP Distribution Traas- 
" ‘The Westinghouse Distribution Apparatus Digest formers ... easily movable as a unit when load centers shift. 
is distributed at regular intervals by Westinghouse Second: The distributor’s own “how-to-do-it” ability ... 


distributors. It includes complete specification and 
application data on porcelain insulators, lightning 
arresters, cutouts, power fuses, transformers, capaci- 
tors, voltage regulators, meters, instruments, circuit 


knowledge drawn from Westinghouse transformer heaé- 
quarters and experience gained in similar applications for 
many other customers. 


breakers and lighting. CSP transformers are completely self-protecting agains fl 
Ask your Westing- lightning, short circuits and dangerous overloads. Every part 
} house distributor for a is co-ordinated and built-in, making installation simple ... 
sy aL fife copy ... he’ll be glad to relocation quick and easy, with just ONE unit to move instead g 
ld ee | supply you and put you of many pieces of conventional equipment. 


hi iling list f ; ae eats. 
Se ee ee Your Westinghouse distributor handles CSP distribution 
future issues. Westing- 


house Blecicic & Mis, transformers in ratings up to 50 kv-a to meet any single-phase 
Co., East Pittsburgh, Pa., 60 cycle requirement. Call on him for prompt, competent help | 
Dept. 7-N. and recommendations. J-9051! 


Westinghouse} 








c 
~ 





PLANTS IN 25 CITIES . 
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SIMPLEX -TIREX 


flexible electric cords and cables 
with 
au Selenium Rubber Armor 
for 


Long Service 
Economical Operation 





Dependable Performance 
All-round Satisfaction 


Prewar Simplex-TIREX cords and cables were outstanding be- 
cause of their tough, flexible outer covering or sheath, a selenium- 
cured rubber compound which was almost wearproof and earned 
the name “Selenium Rubber Armor” by the way it stood up under 
the use and abuse of hard service. 


The protecting outer covering of TIREX cords and cables con- 
tinues to be a “selenium rubber armor,” fully deserving the name, 
although synthetic rubber has replaced natural rubber. 


Extreme toughness and abrasion resistance can be obtained by 
curing natural rubber compounds with selenium. Similar results 
are being obtained with synthetic rubber. Selenium curing is 
used exclusively by us to produce cords and cables that you can 
depend upon for long, trouble-free performance. 


When you buy cords and cables for portable electric tools or 
for mobile equipment that depend upon electric cables for power, 
you naturally want maximum value for the price you pay. You 
‘ want long life and dependable, economical performance. You 
cannot do better than use Simplex-TIREX cords and cables with 
their “selenium cured, synthetic rubber armor.” 





WIRES and CABLES 
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@ On a cost-per-year basis, transmission line construction on wood poles with Lapp Line 
Posts is most practical and economical. And today, if load demands make it necessary 


for you to build a new line under war-emergency restrictions, you'll find this same con 


struction will require least in critical materials, least in man power. The extra height of 


Lapp Line Posts will give your line better clearance, or even in some cases permit use of 
shorter poles. Coordinate necessity measures with your long-time 


planning and build low-cost long-service lines—on Lapp Line Posts 
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FEATURES 


1. Totally Enclosed Cow!-Cooled 
type minimizes fire hazard, re- 
sists Corrosion. Protects against 
acid or alkali fumes, splashing 
or dripping corrosive liquids, 
air-borne moisture, steam, cor- 
rosive gases, conducting dusts, 
metallic chips, lint, etc. 


2. Fin Type single shell con- 
struction, with all surfaces ex- 
posed and a readily removable 
fan shroud, gives non-clog ven- 
tilation. Easy to clean...foreign 
matter passes over the surfaces 
of and not through the motor. 


3. Patented GROOVSEAL anti- 
friction bearings—no greasing 
needed for at least a year—mini- 
mizes maintenance. Seal permits 
use of softer grease, for better 
lubrication and longer bearing 
life. Water-tight — Dust-tight — 
Air-tight. 


4, Vacuum Impregnation with 
high grade insulating varnish 
seals out foreign matter and 
moisture from each individual 
coil... makes windings a homo- 
genous mass...reduces hot-spot 
temperature and lengthens insu- 
lation life. Adherence of varnish 
prevents vibration of wires in- 
side or outside of slot. 
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| SEALEDPOWER (Cowl-Cooled) Motor 


-.-for all polyphase alternating current | 


| Circuits, 2 to 15 h.p. NEMA Dimensioned. — 


th 
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SEALEDPOWER...Industry’s 
Most Trouble-Free Motor 


because... 


You CAN DEPEND on a Crocker- 
Wheeler field engineer to recom- 
mend the power equipment you 
need. Behind him is 56 years of our 
company’s experience...56 years of 
continuously developing facilities 
and skills exclusively in the power 
field. 


Crocker-Wheeler, one of the 


leading companies in the field, spe- 
cializes SOLELY in the design man- 
ufacture and application of elec- 
tric power equipment. 


As power SPECIALISTS, Crocker- 
Wheeler field engineers know the 
power needs of your industry—of 
your particular production proc- 
esses. Call in one of our experi- 
enced engineers for specific advice 
on motors, generators, control and 
couplings ...no obligation. 


JOSHUA HENDY IRON WORKS 
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SQUIRREL CAGE MOTORS 


WOUND ROTOR MOTORS 


DIRECT CURRENT MOTORS 
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GENERATORS FLEXIBLE COUPLINGS 

















Geon 


Unygl Resina 6, Plaitica 


ye GEON resins may be made a wide variety of 
thermoplastic elastomers, possessing unusual electri- 
cal and mechanical properties. These materials can be 
extruded, pressure or injection molded, calendered, or 
cast into sheet and film. 


Here are the specifications and properties of a repre- 
sentative formulation of GEON for cable insulation, in 
this instance, GEON 2046: 


ovum 900 volts per mil 
6.0 x 10'5 ohm-cm @ 15.5° C. 


Dielectric strength 
Insulation resistance 


Dielectric constant * 6.0 @ 15.5° C. 

Power factor 09 @ 15.5° C. 

Chemical resistance Outstanding 

Flame resistance Will not support combustion 
Abrasion resistance Excellent 

Air and ozone resistance... Excellent 

Moisture absorption Comparable to best grades of rubber 
Tensile strength _... 2500 p.s.i. 

Elongation .. vee JOO% 

Oil resistance... _ Excellent 


Aging and light resistance Excellent 
Color range... 14 Standard NEMA colors 


GEON insulation and sheathing can be extruded 
directly onto the wire or formed into slip-on tubing. 


20 





GEON film or GEON-treated materials can be made 
into tape for very fine insulation. GEON can be moldet 
into plugs, connectors, etc. | 

By varying the type of GEON resins and plasti 
cizers a great number of different combinations of pror 
erties may be obtained. Or, GEON, properly blendei 
with certain synthetic rubbers, will impart to d 
rubber characteristics otherwise unobtainable. 


The complete GEON story cannot be told in thi 
limited space. But our research staff and laborato 
facilities are available to help you work out any speci 
problems or applications. For answers to your questio 
write 


Dept. C2 CHEMICAL DIVISIO 
The B. F. Goodrich Company} 


ROSE BUILDING [. NINTH & PROSPECT CLEVELAND 15, ¢ 


GEON is available to industrial users subject to allocation under Genes 
Preference Order M-10. Limited quantities can be had for experimest 
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INSULATING OIL 
free of 
MOISTURE—AIR 
and harmful ACIDS 


The BUCKEYE | 
HYDROVOLIFIER” | 


lines and power circuit. Temperatures and pres- 


“ELECTRICAL WORLD" 
April 22nd, 1944 


1. A PORTABLE, COMPACT MACHINE 


Permits servicing of transformers in place without 
service interruptions. 

2. LOW OPERATING COSTS On larger 
models less than one cent per gallon. 

3. A CONTINUOUS PROCESS Oil from trans- 
former flows through Hydrovolifier is returned to 
transformer in a continuous circuit. 


sures are automatically controlled. 


5. LARGE CAPACITY Three standard sizes— 
100 gal. per hr.—300 gal. per hr.—500 gal. per 
hour. Oil serviced in a single pass through the 
apparatus. 


6. A CLOSED SYSTEM in the Buckeye Proc- 
ess oil is treated at low temperature under high 


vacuum. No air comes in contact with oil during 
processing. 


4. SIMPLE, AUTOMATIC OPERATION Only 
three connections are made in the inlet and outlet 


———WRITE FOR HYDROVOLIFIER BULLETIN 


@ Contains information 


on factors affecting per- 
formance of insulating 
oils—how the Hydrovoli- 
fier works; design and 
construction of the appa- 
ratus. Write for your copy 
today. 


* 
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A BIG ADVANTAGE FOR MAKING auicey 
DEPENDABLE, FLEXIBLE INSTALLATIONS - 


* This method of rigidly supporting cables is sim- 
ple as can be. It affords extreme flexibility, safety, 
and neatness. There is much less cost to making 
an installation and you save delays in securing 
critical materials such as where conduit or duct 
is used. You can plan on installing these cables im- 
mediately if you plan on using “THREE E” 
Clamp Insulator Supports. 


A complete line of multiple conductor supports in 
triangular configuration are available for single 
bolt and double bolt flat mounting, pipe mounting 
and H and I beam mountings. Multiple conductor 
supports coritaining any desired number of 
conductors can be supplied grouped on chan- 

nel bases. Write for your copy of Bulletin 
No. 201. 


The supports are built and recommended for 
either AC or DC service. 


THREE WAY TYPE (MIL) 
LESS PARTS TO HANDLE PIPE MOUNTING TYPES 


Pisano F NGINEERS FOQUIPMENT CO 


MELROSE PARK ILLINOIS 
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EATURES THAT MAKE PERFECTION 
IN THE GOULD PLANTE 


many years Gould has been testing and perfecting the design 
the Gould Plante battery, while still retaining the basic principle 
the deeply ribbed pure lead positive plate. 
improvements have been small, some large. Each, however, 

s proved itself in actual operation. Each has added something to 
t battery's efficiency, has made it a better product . . . better for 
user from all standpoints. 

day the Gould Plante is first choice where the reliability of standby 
control operation is of major importance. 


oll the facts by writing Dept. 127 for Bulletin 1000 on Gould Sealed-in-Glass Bat- 
teries for Stationary Applications. 


eas 


FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT. 


GOULD 


4 HARD RUBBER VENT: Readily re- 
movable for flushing and checking. 


2 TERMINAL POST: Exceptionally rugged, 

to guard against mechanical failure and to 
permit ample carrying capacity. Multiple 
posts used on larger cells. 


3 TERMINAL POST SEAL: Acid resisting 

soft rubber gasket held in compression 
by a lead alloy nut. Assures an absolutely 
leak-proof seal. 


4 HARD RUBBER COVER: Acid resist- 

ing, of high mechanical strength, provided 
with deep sealing groove into which is poured 
a sealing compound of exceptional elasticity 
and adhesion making an acid tight seal. 


5 ELEMENT SUPPORT: Horizontal anti- 

monial lead projection cast as integral part 

of terminal posts, resting on top edges of glass 

jar, transmits entire support to jar walls. 

istortion, warping, and cover strain are 
eliminated. 


B GOULD DUAL SUSPENSION: The far 

sides of both positive and negative groups 
are carried by hard rubber channels which, in 
turn, are supported from the crossbar and 
plate assembly of the groups of opposite 
polarity. This is Gowd’s Exclusive D Sus- 
pension, a construction which completely elim- 
inates misalignment or breakage of cell parts. 


7 NEGATIVE PLATE: Antimonial lead 
grid of interlocking bar design. The neg- 
ative active material is a highly porous metal- 
lic oxide compounded to special Gould 
formulas. It assures close electrical contact, low 
internal resistance, and high sustained ca 
acity in balance with the Plante positive amit 


WOOD SEPARATORS: Highest quality 

Port Orford cedar separators treated to 
remove injurious compounds and deeply 
grooved to permit the free circulation of the 
electrolyte. 


POSITIVE PLATE: Made from single 
piece of pure lead by Gould’s famous spun 
plate and ‘“‘chemically pure”’ processes. 


10 BARRICADED OUTSIDE NEG- 

ATIVE PLATE: Heavy cast anti- 
monial lead negative grid, outer surface having 
alternate horizontal narrow openings and 
broad solid sections. Prevents overexpansion 
and loss of negative active material. 


11 SOFT RUBBER BUMPERS: In- 

serted through cylindrical openings in 
outside negative plates; center and cushion 
element in jar. 


12 GLASS JAR: Machine blown, clear 

glass, carefully annealed to remove 
strains, folds, and distortion. Unaffected by 
normal temperature changes. 


GOULD STORAGE BATTERY 
CORPORATION, Depew, N. Y. 


Factories: Atlanta @ Chicago @ Dallas 

Depew @ Leavenworth @ Los Angeles 

North Bergen @ Rock island @ St. 
Sioux City © Zanesville 


— Buy Wor Bonds — 


Since i/.4]- Mel 1 eT aid San 4d ae 
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PORTRAIT OF A HERO 
... handle with care! - 


Many a wounded hero will come home well 
and strong again, thanks to a thin sheet of film... 


Thanks to the miracle of the X-Ray... 


And thanks to air conditioning and refrigera- 
tion which help make the miracle possible! ir 
conditioning supplies clean, filtered air — with ac- 
curate regulation of both temperature and humidity 
—in plants where X-Ray film is made, in army 
hospitals where it is used. Refrigeration cools the 
solutions used in processing the film. 


Out of such wartime applications, General 
Electric is evolving new techniques, finer equip- 


ment for conditioning temperature and humidity. 
When equipment again is available for peacetime 
commercial and industrial uses, it will be vastly 
improved— more compact, more efficient, more 
flexible than ever before! 


Now... we'll be glad to put your name down 
for earliest available data on postwar air condition- 
ing and refrigeration equipment. Write: General 
Eletric Co., Air Conditioning and Commercial Re- 
frigeration Divisions, Section 426, Bloomfield, N. J. 


4< BUY WAR BONDS + 


stir Conditioning by 
GENERAL %& ELECTRIC 


Hear the General Electric Radio Programs: The “G-E ALL-GIRL ORCHESTRA,” Sundays 10 P.M., EWT, NBC...“ THE WORLD TODAY” News, Every Weekday, 6:45 P. M., EWT, 
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Are Easy to Handle - Easy to Install - 


ECAUSE Kyle Oil Circuit Break- 

ers make use of standard trans- 
former construction, are held in 
place by standard transformer 
mountings, are serviced with stand- 
ard transformer tools, their installa- 
tion on your lines is no problem at all. 


With no terminal in the bottom of 
the tank . . . an important safety 
factor ... the Kyle Circuit Breaker 
stands on its own base in the store- 
room and is easily handled in your 
service truck. The all metal tank 
gives a ruggedness that makes care- 
ful handling unnecessary. 


Kyle Oil Circuit Breakers are thor- 
oughly tested and inspected at the 
factory. They are delivered ready to 
use. Because the bushings at the 
top are the only external live parts, 
the breaker can be safely mounted 
any place on the pole . . . in fact, di- 
rect pole mounting for single phase 
installation is recommended. If cross- 


KYLE OIL CIRCUIT BREAKERS 


Kyle Oil Circuit Breakers will give many 
months of automatic protection to your 
lines with a minimum of attention. 

In normal operation, maintenance may 
be limited to six months periods, or after 


07k: OIL CIRCUIT BREAKERS 


Easy to Maintain 


arm mounting is desired, the 
A.1.E.E.-N.E.M.A. standard trans- 
former crossarm hanger may be used. 


Typical single and three phase in- 
stallations are illustrated. The 
breaker is connected in series with 
the phase wire, with the terminal 
marked “line” on the course of 
power. A grounding lug is provided 
at the bottom of the tank. 


Servicing of the breaker is made 
easy by the fact that the entire as- 
sembly is removed from the breaker 
case as a unit. 


When you combine these important 
installation and service features with 
the fact that Kyie Oil Circuit Break- 
ers, with their dependable hydraulic 
timing, can be counted on for years 
of reliable service, it is not hard to 
understand the big swing to Kyle in 
these days when manpower is at a 
premium. 


REQUIRE LITTLE MAINTENANCE 


75 operations. At such intervals it is 
merely necessary to check the oil level 

. float gauge is located on the cover; 
test the dielectric strength of the oil; 
check contacts for pitting and burning. 


HOW THE KYLE OJL CIRCUIT BREAKER OPERATES 


The Kyle Oil Circuit Breaker is so de- 
signed that each opening shot is fast and 
each closing requires an interval of three 
seconds. 

On temporary faults the breaker will oper- 
ate one, two or three times as may be 
required, resetting itself for a complete 


3 SECONDS 


6 SECONDS 


cycle of operations, but will lock out on 
the fourth operation should the fault be 
permanent. 

When the fault condition on the line is 
corrected the breaker can be manually 
reclosed by raising the handle to the up 


9 SECONDS 
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SOUTH MILWAUKEE 


WISCONSIN 
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ra help keep your Diesels delivering maxi- 
mum kw.-hrs. at minimum cost for mainte- 
nance, take a tip from scores of power plants that 
report definitely improved lubrication with Gulf 
Parvis Oil. 

Gulf Parvis Oil provides an extra margin of 
protection for hard-to-replace parts — helps pre- 
vent excessive wear that leads to shutdowns and 
below-par performance. Maintenance economies 
and greater operating efficiency are bound to 


GULF OIL CORPORATION 
GULF REFINING COMPANY — 


GULF BUILDING, PITTSBURGH 30, PA. Buy 


LUBRICATION 





eperatng 
hother | yea 1017 


ing, recor 
D. 


accompany the proper application of a lubricant 
with the research background and proven service 
performance record of this quality Diesel lubri- 
cating oil. 

If you are not one of the many enthusiastic 
users of Gulf Parvis Oil, it will pay you to investi- 
gate—call in a Gulf Lubrication Service Engineer 
today and ask him to recommend the proper type 
and grade to fit your particular requirements. 
Write or phone your nearest Gulf office. 


Zach the Pa 
More 
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Large blocks of leading reactive 
current can be obtained quickly by 
using banks of C-D capacitors. Not 
only will they raise the voltage 
at critical load points, but they will 
also increase system capacity. C-D 
capacitor banks can be quickly re- 
assembled to provide a variation in 
the corrective capacity, to conform 


Baa aS 
CAPACITORS 





VOLTAGE WHERE IT’S NEEDED QUICKLY 


to load requirements. This affords 
an electrical and physical flexibil- 
ity not available in other types of 
corrective equipment. 

Our field engineers will be glad 
to discuss with you the advantages 
of C-D capacitor banks. Write to- 
day to Cornell-Dubilier Electric 
Corp., So. Plainfield, New Jersey. 










Part of large bank of individual 
15 KVA, 7960 Volt capacitors 
installed on 13,800 volt system FP 


C-D capecitors are sup- 
plied with double cone, 
wet-process, glazed por- 
celain bushings. Afford 
longer creepage path, 
less breakage hazard. 
Fitted with sturdy, sol- 
derless connector, in 
operation it has proved 
free from leakage. 


a ee ae ree 


‘ 
~ ir fs 
ee 


About “tomorrow”, we don’t know much. We are not promising a new Chromel resistance 
wire that will last forever and a day, as a heating element. But we do 
_assure you that Chromel will prove to be what it has always been—good, 
a, reliable resistance wire. Used as a cold or hot resistor it has all the 

aK ptBpenties desired. Further, these properties are good, consistently. This factor of 

“€onsistency is vital, as a maintainer of good will, for all concerned. 
Your judgment is sound when you specify or buy Chromel, for hot or cold 
resistors. Complete technical data is in Catalog-M, which we'll gladly send you. 


, 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) 


Chromel-A . . . . . 650 Ohms 510 Ohms 
Chromel-C 0 6 Se « (ip eee 530 Ohms 
Chromel-D ... . . 600 Ohms 471 Ohms 
Gonel i oe 8 lt Se eee ‘231 Ohms 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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FAMILIAR PHRASES THAT PICTURE 


FLEX-A-POWER 





PLUG-IN SYSTEM 


“PACKAGED” standardized stock 10’ sections and FLEX-A- 
PLUGS for distribution of power in secondary circuits and 
to “point of load” at machines or lighting connections. “A 
panelboard running the length of the plant’. Interconnects 
with LVD Main Feeder Systems. 


“INSTALL-AND-PLUG-IN” speed and convenience for all 
load connections through COMPLETE series of FLEX-A- 
PLUGS . . . self-contained protective switching or control 
units that may be plugged in anywhere along the run at 
12” intervals. 

LOCALIZED POWER FACTOR correction at point of 
load provided through CAPA- 
CITOR FLEX-A-PLUGS. Also 
protection against phase failure 
through visual - indication 
GROUND DETECTOR 
FLEX-A-PLUGS. 


COMPLETE, BALANCED 
power service installation with 
unlimited flexibility for future 
extension or relocation of ma- 
chines with ALL needed acces- 
sories and time-tested Trumbull 
Engineering all the way. 





THE TRUMBULL ELECTRIC MANUFACTURING COMPANY «¢ PLAINVILLE, CONN. *a GENERAL ELECTRIC 
Sen wc Eee ee ee 
OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE — SAN FRANCISCO — LOS ANGELES 
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Showing above, Flex-A-Power and Flex-A-Plugs to machines. 
Below, Troliey-Closur to portable tools. 


the SIMPLICITY... ECONOMY... SPEED... 
of "PAC KAGED” AERATED LVD 


POWER DISTRIBUTION 
fy TRUMBULL 









“PACKAGED” standardized stock 10’ sections quickly con- 
nected and hung overhead, on pillars or against walls to 
provide in effect “a switchboard running the length of the 
plant”. No time-consuming “special engineering” required. 

AMPLE CAPACITY for present or future load is assured. 
Efficiency, safety and performance guaranteed by Trumbull 
pioneer engineering in this field, 

“AERATED” LVD (low voltage drop) . .. full power 
delivery to point of load. High current-carrying capacity .. . 
ability to withstand high mechanical and electrical stresses 
with safety .. . minimum maintenance. 

Write for Trumbullaid Bulle- 
tin No. 408, which also de- 
scribes Trolley Closur for sup- 
plying power to portable tool. 


These systems because of 
their flexibility, prompt de- 
livery and ease of installa- 
tion, present great possibili- 
ties for use in reconversion 
of plant equipment. 


MAIN FEEDER SYSTEM 


ORGANIZATION 





















AT 5250 R. P, M. Two important factors are 


brought out by that statement .. . first, Hendy Turbo-generator 
governors bold speed accurately regardless of load fluctuations; 
second, Hendy engineers, in their search for new and improved 
The simplicity of the Hendy gover- methods and materials, have made another valuable contribution 
nor is shown in this view. Power 
unit for the governor is an inte- to the operating efficiency of power-producing machinery. 
pee age er The governor on Hendy turbines is greatly simplified over 
former types, requires no stuffing boxes or soft packing, utilizes 
anti-friction bearings in the linkages, and is enclosed within the 
gear-case. Individually, none of these new practices would mater- 
ially affect closer speed regulation — but together, and combined 
with precise workmanship, they assure fine speed control over the 
entire range of no-load to overload conditions—resulting in uni- 
form generator performance. 

Hendy Turbo-generators are available for a-c or d-c output— 
from 250 to 750 kw capacity. Inquiries are invited on these 
standardized units—as well as on larger plants that will be 
available in the near future. Write for new booklet which gives 


Over-all view of the 300 kw, more complete information. 


ZES2 JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 
SUNNYVALE, CALIFORNIA 
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TURBO-GENERATORS REDUCTION GEARS STEAM TURBINES DIESEL ENGINES 
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@ The situation illustrated above has 
been repeated more than a million 
and a half times. How much in dollars 
Osmoplastic has saved electrical util- 
ities, we wouldn't even hazard a guess. 
We know, however, that were it not 
for Osmoplastic ground line treatment, 
many companies would be hard put 
now in these days of critical pole and 
labor shortages . . . a condition which 
is just as serious in the woods as it is 
in Utility stockpiles. 


A few of more than a hundred 
leading utilities that have con- 
served poles by treating more 
than a million and a half of 
them with Osmoplastic. 


IT CAN’T HAPPEN 
\<-—---H ERE 
WHEN IT’S TREATED | 


OSMOPLASTIC 




















There is no special “season” for Osmo- 













plastic treatment. Whenever you in- | 
spect your poles, protect them with | | 
Osmoplastic. Simplified record sys- 
tems are available to expedite and Ht 
control the work. We would like to give 
| 


you the full story at your convenience. 





INTERSTATE POWER COMPANY - 


“om - mn itter Tail Power Company 


Fe searas 












BROOKLYN EDISON COMPANY.INC. _ 


Rochester Gus and Electric ¢ __ METROPOLITAN EDISON COMPANY 


PENNSYLVANIA POWER & LIGHT COMPANY 


Bublic 

Service Eectric and tug orr Evison Co, 

mC POWER Concnary 

CONSUMERS POWER €¢ Gait CO. : 2 Corporation ; 

gsc DAL POWE usin Fablr S 
West Pexw Power COMPANY 

power Comennt 

Or — 
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MAKE INSPECTION TIME, PROTECTION TIME WITH 


OSMOPLASTIC 


MANUFACTURED BY 
OSMOSE WOOD PRESERVING COMPANY OF AMERICA, INC. 


GENERAL OFFICES: BUFFALO 12,N. Y. 


BRANCH AND SALES OFFICES: BIRMINGHAM 3, ALA.; DENVER 2, COLO.; 
NEW YORK 7,N. Y.; KENOVA, W. VA.; HARLAN, KY.; CHICAGO 4, ILL 
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gat MUST NOT FAIL 
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When thousands of lives and the power for 
vitally needed war production depend upon 
a little piece of metal—that metal must be 
good. That is why Bridgeport’s IMPROVED 
Phosphor Bronze was selected by Delta-Star 
for the vital spring contact of this high ten- 
sion switch. This part must maintain a defi- 
nite pressure in order to assure unfailing 
electrical contact despite outdoor temper- 
ature extremes, weathering, smoke, dust, and 
dirt. Moreover, because installations usually 
are not readily accessible, such equipment 
must be absolutely dependable. 


Bridgeport’s IMPROVED Phosphor Bronze 
has exceptional resilience and fatigue resist- 
ance. It combines high strength with resist- 
ance to severe corrosion, and freedom from 
season cracking. This alloy is used in radar 
and radio equipment, electrical switches, 
and in many other electrical applications. 
The tendency today is to improve products— 
make them more lasting—by using better 
materials. Examine your product critically 
with an eye to making it better through the 
lasting spring qualities, high strength, easy 
workability, and other fine properties of 
Bridgeport’s IMPROVED Phosphor Bronze. 


Get in touch with our nearest branch office 
for suggestions on the improvement of your 
product through Bridgeport’s modern engi- 
neering alloys. 


Mill orders will be accepted in accordance 
with existing priority regulations, 


“a — 
i 


Mie ae 


BRIDGEPORT BRASS COMPANY 
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“STEEL-SIX” Portahle 


PANEL INSTRUMENTS 


Included in the broad range of electrical instruments 
that bear the R-S mark are the 3.5" miniature panel 
instruments shown below. These are built in com- 
mercial types and to A.S.A. War Standard C 
39.2-1944. R-S instruments include switchboard 
and portable to meet practically every indus- 
trial, power laboratory need. Let us quote prices 
and deliveries on your instrument requirements. 


TESTING INSTRUMENTS 


Roller-Smith ‘‘Steel-Six” portable testing instruments were de- 
signed primarily for general testing where a highly accurate, and 
moderately priced instrument is required. The rugged all-metal 
case is both dust- and moisture-proof and also furnishes full mag- 
netic shielding of the movement. Large window openings com- 
bined with well-designed dials set exceptionally close to the front 
of the case afford unusual readability. Instruments are approxi- 
mately 6” square by 4” in depth. Ratings cover a broad range of 
testing requirements. 


“Steel-Six”’ testing instruments are supplied with single or multi- 
ranges for the measurement of direct current in amperes, milli- 
amperes, volts and millivolts; for alternating current measurements 
of amperes, milliamperes, volts, watts, power factor and frequency. 
Catalog 4340 contains eomplete information. Send for a copy today. 


HOLLER-SMITH BETHLEHEM, PENNA. 


Canadian Plant: ROLLER-SMITH MARSLAND LTD., Kitchener, Ontario 


Sales Representatives 


in oll Principal Cities STANBARBD AND 
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SELF-PROTECTED 
DISTRIBUTION TRANSFORMERS# 


Maximum savings are realized through the use of Wagner Self. 

Protected Distribution Transformers because of their improved 

design, high-quality construction, ease of installation, and high 
efficiency -a combination of superior characteristics which 
assures users of low operating and maintenance costs. 


Two of the outstanding Wagner Distribution Transformer; 
are the types HEX-P and HEBF-P illustrated. These trans. 
formers embody the following features to meet the require- 
ments for surge and overload protection. 











De-lon Gap protects transformer against surges. The ability 
to discharge extremely high surge currents is its outstanding 
characteristic. 


Secondary circuit- 

breaker protects trans- 
former from.secondary 
short-circuits and overloads. 
Circuit breakers with over- 
load warning signal-light are 
furnished on 5-kva sizes and 
above. 1% to 3-kva sizes are 
equipped with breaker only. 
Breaker reset handle is eas- 
ily accessible. When fur- 
nished, warning signal-light 
is buile into the reset handle. 


The De-Ion Gap is iso- 
lated from the ground 
series-resistor by a gap. The external series- 


resistor is furnished in order to limit the 
power-current which may flow after a surge has occurred. 


Protective links are placed in series on the high- 
(4) voltage side to protect the feeder against any 
short circuit that might occur in the transformer 
windings. The fuse is coordinated with the low-voltage 
circuit-breaker. 


































Type HEX-~-P, 
50-kva Distribution 
Transformer 






Whrite For Full information 
on the Complete Line of Type HEBF-P, 


3-kva Distribution 
Wagner Transformers. 


FOR VICTORY— BUY U.S. WAR BONDS AND STAMPS... 


WagnerElectric Grporation 


6456 Plymouth PS a rE | Mo., U.S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 





34 ELECTRICAL WORLD e july 22, 194m 





 LINKS—individually wrapped, then pack- LOW MASS, extra-fiexible switch parts mean CLAMPS. There is a Kearney Con-nec-tap 
; ‘ {again in packets of five, arrive at the pole _ high resistance to mechanical shock and heavy clamp for the most unusual load or construction 
ust the way they leave the Kearney factory. short-circuit rupturing capacity. problem. Made in many types for all wire sizes. 


COMBAT LIGHTNING THE EASY WAY 


E. y Are you trying to combat lightning _ the surge, electrical stress and reflected voltage is 
- ] discharges the hard way? Youareif drained to ground within a fraction of a micro- 

. —<é£ you're using devices that attempt to second. Power follow-ups are snuffed out usually 
m7 choke surges by interposing a high within the first current zero and your lines will 


= resistance in the path to ground. This operate through many lightning storms without 
eS ~~ method has the effect of keeping a even blowing a fuse link. This is what you may con- 
‘ | high percentage of the surge on your _fidently expect when you change to Kearney Light- 
lines where it may spill over bush- ning Arresters. What’s more you start off with the 
ings, : ties insulators or break thrdugh transformer initial advantage of paying much less for the Kearney 
windings. In consequence these choked and reflected Arresters—and they will continue to pay dividends 
surges are the direct cause of the many outagesfrom by reducing fuse-blowings, trouble-trips and light- 
fuse link blowings if not more serious damage, after ning outages to a new low. 
lightning storms. Please address your letter to Department “H”, 
The easy way is to direct lightning surges to JAMES R. KEARNEY CORPORATION 
ground through a low resistance path so that allof 4236 Clayton Avenve, St. Lovis 10, Missouri 


PRACTICAL=SERVICEABLE=DEPENDABLE 


S LIGHTNING ARRESTER cannot ground out 
“freeze on” a line no matter how severe the 
phtning stroke. The series air-gap always sepa- 
tes the arrester mechanism from the ener- 
d line. 
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& Here are some outstanding r 

| | 4 and Korduct serve so well un 


Ks 
5 Inorganic . . . made of an asbestos 
ae a and cement composition which 
provides permanence and strength, 
makes the ducts immune to rust 
or rot. 
Permanently smooth bore. .- - 
long cable pulls and replacements 
are made easier. Danger of dam- 
age to cables is minimized. 
Easily and quickly installed ... 
long, light-weight lengths and 
: «A simple assembly method assure 
| rapid, economical installation. 
immune fo electrolysis . . - being 
entirely inorganic and non-metal- 
lic, these ducts are not affected by 


TRANSITE CONDUIT 


- ve Nes Any ¥ fv. _* oro 
+ <0 Sf LES lp ta aa “fe -° > : 
‘<2 TRAMSITE pecs Povo? 
te % 


For exposed work and use underground 
without a concrete encasement. 


uv 
JOHNS-MANVILLE 


These Ducts 
| HAVE WHAT 'T TAKES 


— Ff ‘ 
or reliable cableway service 


: , 
. dl ra e o , y Ps 3 
ai 4 "4 Va gi ed y 
” 


easons why J-M Transite Conduit 
der the most severe conditions— 


electrolytic or galvanic action. 
Lower cable temperatures ...an 
advantage resulting from a rela- 
tively high rate of heat dissipation. 
incombustible . . . won’t contrib- 
ute to the formation of dangerous 
smoke, gases, or fumes. If burn- 
outs do occur these inorganic ducts 
provide maximum protection to 
adjacent cables and permit easy 
removal of damaged conductor. 
of « * 

For complete details on Transite 

Ducts, write for Data Book, DS- 

410, Johns-Manville, 22 E. 40th 

St., New York 16, N. Y. 


TRANSITE KORDUCT 


For installation in concrete. Thinner walled 
but otherwiseidentical with Transite Conduit. 


TRANSITE DUCTS 
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How to use an 


RCA - ‘if Phototube 


to control 


the course of an industrial plant’s normal 
orking day, many “ON-OFF” operations 
ur that require moving a lever, pressing a 
ton, throwing a switch, or making some 
¢ physical adjustment either manually, 
hanically, or electrically. Many of these 
rations can be more efficiently, accurately, 
i often more economically performed by 
tronic control through the use of photo- 
s. Moreover, many additional things can 
accomplished that are not possible by any 
r existing method. 


<tronic Door-Openers, anelectronic“ON- 

control device familiar to many is the 
matic door-opener, such as “The Phantom 
orman” manufactured by YALE & TOWNE 
Stamford, Conn. The magic brain that con- 

it is the trio of RCA Electron Tubes—a 
phototube and 2 metal amplifier tubes— 
llustrated in the diagram below. 


er Applications. This same principle, of 
bmatically “throwing a switch” by means of 
ce actuated by the interruption of a beam 
light, has almost limitless industrial applica- 
ns. Sorting or grading objects according to 
r height or width, for example. Or counting 
p to as many as 1000 units per minute, and 
th higher if electronic counting circuits 
utilized. Or for totalizing where, for in- 
it’s. important to know exactly how 


nm mae 
dees. 
Soring Stop rT 


Se! Screws 


ey g Tubes ae 


© 655 


Jor Cap 
Adeptar 
Transformer 


Note:—Terminals ore 
in Rear 


bal 
ototube Cathode | 


sid Strike or 


0 eG ah Time Delay Adivsting 
y a } Knob 


ALE & TOWNE’s Photo Relay, showing interior con- 
truction and positioning of 3 RCA Electron Tubes. 


Phototube 
Type 921 
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“ON-OFF” operations 
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YALE & TOWNE’s “Phantom Doorman” speeds handling of materials, lessens employee 
fatigue, reduces door maintenance, saves heat loss, reduces noise and drafts, and prevents 
damage to goods in transit. Time-delay holds door open until truck has passed through. 


many items on a production or assembly line 
were started, completed, and are still in process. 
Separating objects by color, and counting the 
number of each. Starting and stopping paint 
sprayers so paint isn’t wasted. Level controlling 
for bottling or pumping operations. Detecting 
breaks in continuous paper- or textile-runs 
and automatically stopping the press or loom 
when the break occurs. Observing traffic statis- 
tics, switching traffic lights, or giving warning 
by light or bell when a vehicle approaches a 
hidden corner. And so on ad infinitum! 


Have You a Problem? whether your partic- 
ular interest lies in increasing efficiencies or 
reducing hazards through the use of electronic 


AMPUFIER TUBES 


Schematic diagram of YALE & TOWNE electronically 
controlled device for automatically opening a door 
when an approaching person or vehicle interrupts 
@ beam of light. 


door-openers or any other electronic control 
device, RCA may be able to help you. Why not 
write to us, stating your problem, so we can 
refer you to the equipment manufacturer best 
fitted to serve you? And if you would like our 
32-page, illustrated booklet “Electrons in Ac- 
tion at RCA,” we will gladly mail you one. 
Simply write to RCA, Commercial 
Section, 640 South 5th St., Harrison, N. J. 

The Magic Brain of all electronic equipment 
is a Tube, and the fountain-head of modern 
Tube development is RCA. 


Listen fo “THE MUSIC AMERICA LOVES BEST” on 


the RCA program every Saturday, 7:30 p.m., 
E.W.T., Blue Network. e 4 


BUY MORE WAR BONDS 


ae 
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7 ; 


RADIO CORPORATION OF AMERICA 























_ Anaconda 


Bus Conductors 


for 


LOU LOS 


Power Transmission 





WHEN THERE'S electric power to transmit, COPPER offers 
long-recognized advantages. High conductivity (both 
electrical and thermal). . . strength . . . high corrosion re- 
sistance and moderate cost make copper the logical 
choice for bus installations. 


There’s an Anaconda Copper Bus Conductor shape for 
every transmission requirement. Send for Bus Conductor 
Booklet, C-25, or consult with The American Brass Com- 
pany Technical Department. 


CABLES solve many problems in conducting extremely 
heavy currents in confined space or in connecting moving 
apparatus such as arc or resistance furnaces. 


CHANNELS BARS requiring minimum space may be bent or twisted, 
connected to apparatus without special joint preparation, 
and in laminated construction have unlimited d.c. capacity. 


TUBES provide the highest bus conductor efficiency at a.c. 
frequencies, have greater rigidity, and may be oil or. water 


cooled. 


CHANNELS with large surface area and ventilation feature, 
reduce temperature rise, have greater rigidity for long runs 
than tubes, flat surfaces for tap-off. 


ANGLES ventilated hollow busses with highest rate of heat 
dissipation, handle greater current density but require more 
space for installation. aii 


THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 


General Offices: Waterbury 88, Connecticut 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 





ANGLES 
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% In performing installation and general service duties, users of HIGH- 
WAY General Utility Bodies have the kind of assistance that counts 
in terms of efficiency. 


These bodies available, in three types, are compact yet roomy, fully 
enclosed and all metal construction. Provided with well arranged com- 
partments, tools and materials are kept orderly at all times. 


They are a logical choice for utilities planning ahead for the very best 
in installation and general service facilities. Like all HIGHWAY equip- 
ment, these bodies were designed as a result of years of contact with 
the field so as to most fully meet all requirements. 


GENERAL UTILITY 
i |[Niw" BODIES 


- he 


_" 


HIGHWAY TRAILER COMPANY 


MANUFACTURERS OF 


TRUCK TRAILERS AND BODIES - EARTH BORING MACHINES « WINCHES » OTHER PUBLIC UTILITY EQUIPMENT 
General Offices 
EDGERTON, WIS., U.S.A. 
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HOW STEEL S7REFEMES THE SYLVANIA LINE 
OF “COMPLETE PACKAGES OF LIGHT” 


Government release of steel for fluorescent fixture fabrication enables Sylvania to round out its line 
of “complete packages of light” to fit all industrial and commercial general lighting requirements. 





Now there are SEVEN INDUSTRIAL UNITS 
| Continuous-Row Type 


Back into the line come these outstanding Sylvania Fixtures with 
steel reflectors, designed primarily for continuous-row or end-to- 
end installations. They are made with the same high quality 
materials available in 1942. 


Single (4-foot) channel top-housing 





HFF-104—two 40-watt lamps, for continuous-row mounting 
HFF-154—three 40-watt lamps, for continuous-row mounting 


Double (8-foot) channel top-housing 





































(Continuous wire-way enclosure reduces cost of continuous-row 


installations ) 
HFF-208—four 40-watt lamps, for continuous-row mounting 
HFF-308—six 40-watt lamps, for continuous-row mounting 


All models come completely equipped with lamps, ballasts, and 
starters — pretested and ready for immediate installation. 





& 
All-Purpose Type 
The famous Sylvania “Fixture of the Future,” which has proven 
so popular in war industry, is now available with a reflector drawn 
from 20-gauge steel, with a reinforcing lip. Finished with durable 
i synthetic enamel. For either continuous-row or individual mount- 
ing. 
HF-100S steel reflector has knockouts that provide for easy con- 
version from two to three lamps. The streamlined top-housing in 


all models has knockouts that make almost any type of mounting 
possible. Supplied in “complete packages of light” with lamps, 
starters, and ballasts, pretested, wired, and ready for immediate 


installation. 


HF-100S—two 40-watt lamps saa Ly i }ODUCTS | 


HF-150S—three 40-watt lamps 
HF-235S—two 100-watt lamps 


Portable FLUORESCENT WORK LIGHT 
FOR INDUSTRY 


P-7 Sylvania Extension Cord Lamp makes fluorescent light port- 
able for the first time. Compact dimensions — 101/4,” x 1 3/16” 
x 17%”. Goes anywhere the hand can reach in close-quarter work. 
Cool and adequate light from a 6-watt Sylvania Fluorescent Lamp 
is safe and efficient. Steel guard prevents lamp breakage. Handy 
hook leaves both hands free to work. Operates on 110-125 volts, 


60-cycle, AC only. 
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Now there are SEVEN COMMERCIAL UNITS 
Two-Lamp Shielded and Unshielded 


It is now possible to resume the manufacture of this handsome 
and adaptable series. All models have steel reflectors and employ 
40-watt lamps. This variety of models will make for wider 
fluorescent application to the commercial and institutional field. 


Two 40-watt Lamps 


C-100 unshielded with pendant 

C-101 shielded with pendant 

C-113 unshielded surface-mounted 

C-115 shielded surface-mounted 
All models are supplied with Sylvania Lamps as “complete pack- 
ages of light.” 


Louver Type 

These highly efficient fixtures are decorative in appearance but 
functional in design, with diffusing panels on each side of the 
lamps and louvers directly beneath. Equipped wih four 40-watt 
lamps. Steel reflectors. 


Four 40-watt Lamps 
C-205S individual surface-mounted 


These Sylvania Fixtures, which are ideal for stores, offices, labora- 
tories and hospitals, now are equipped with 20-gauge steel reflec- 
tors finished with synthetic enamel. New design hinged end-caps 
and hinged Ciffusing panels make for easier and speedier main- 
tenance. Supplied complete with four 40-watt Sylvania Fluores- 
cent Lamps, Dua-Lamp Auxiliaries, and Starters — pretested and 
ready for immediate installation. Available with or without 
pendant. 
Four 40-watt Lamps 


C-200S unshielded, surface-mounted, individual 
C-201S shielded, surface-mounted, individual 


Leading Manufacturer of Fixtures in the Fluorescent Field 


SYLVANIA ELECTRIC PRODUCTS INC., Boston Street, Salem, Mass. 
Dept. EW-744 


Please send me information on the fixtures I have 
checked. 


SYLVANIA “COMPLETE PACKAGES OF LIGHT” eared 


Industrial Fixtures Commercial Fixtures 


HFF-104 
HFF-154 
HFF-208 * Firm 
HFF-308 
HF-100S 
HF-150S 


Title. 








Address___ 








P-7 ea ig: sgsacieclarnephesnoancedeaiousanturctas sane cca lala ik. 


a ee 


ere eee a ene Nae ES mS ROY come mm NS ol Re ee ee i ie A A OR A SRS! EU ate ei EN SY DO OR EIS Meme rine rca et 


ELECTRICAL WORLD @ July 22, 1944 41 










you’re not interested in bargains 
or don’t care to get “more for less” 






























This ad—second in a series on “De-ion” (fuseless) Circuit 
> Breakers for 1944—is addressed to those men in American 
industry who are genuinely interested in bargains . . . who 
insist on the best . . . who demand more for less. 





Every industry, large or small, has a great portion of its 
working capital invested in electrical equipment served by 
220, 440, or 550-volt circuits. This includes motors, welders, 
compressors, machine tools. 


One of the main keys to industrial profit, therefore, lies 
in keeping this equipment working on a continuous production 
basis, minimizing extended shutdowns or damage from over- 
loads or short circuits. 


This overload and short circuit protection can be secured 
through the use of a wide variety of devices. And—that’s where 
the “bargain”—or how to get “more for less” comes in. For, 
most of these devices—while affording adequate protection— 
certainly aren’t designed for the man who wants the best. Nor 
are they bargains. 

They do the job—there’s no doubt about that. But how do 
they do it? Are they efficient? How much do they cost? Are 
they real bargains? Do they give you “more for less”? 





These are questions to which every seeker of real value 
should demand definite answers. J-60558 








Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





1944 ie 
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THIS BREAKER IS THE REAL BARGAIN AMONG PROTECTIVE DEVICES, IN THAT IT GIVES YOU “MORE FOR LESS”, 


heres how. cs 


# 





* * 
als 1. More positive “plus” protection . .. 


the same protection that safeguards vital 
equipment on our modern battleships when 
failure may mean defeat. 


2. More output per machine . . . does 
not interrupt production on harmless mo- 
mentary overloads; thus preventing many 
work stoppages or delays. 


3. More safety ...working parts are com- 
pletely enclosed and sealed. These breakers 
are the safest protective devices ever built. 
They are absolutely tamperproof (cannot 
be bridged or blocked by pennies, nails or 


other foreign articles). 


‘DE-ION” (<¢4ss) CIRCUIT BREAKERS (J); 
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4. More productive machine-hours... 
assures faster resumption of interrupted 
service after causes of overloads or short 
circuits are removed. There is nothing to 
replace or repair—to restore service, sim- 
ply throw the handle. This feature alone 
saves American industry more than one 
@lion man-hours yearly. 


5. Less cost... the lifetime cost of the 
“De-ion” (fuseless) Circuit Breaker of 1944 
is less than that of any other protective 
device. Ask your Westinghouse representa- 
tive for facts and figures. Westinghouse 
Electric & Manufacturing Co., Dept. 7-N, 
East Pittsburgh, Pa. 
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or the fifth time Foster Wheeler’s Carteret Works has 


been awarded the Army-Navy “E” for excellence in production. 


Working to the exacting standards of Navy inspection, the 


ities of equipment. 


istillers for the 


d our All 


* Power Plant Equipment for War Plants here and abroad. 


shops are turning out unprecedented quant 
* Steam Generators, Condensers and D 


1es. 


1ssi0n an 


Navy, Maritime Comm 


* Petroleum, Petro-Chemical and Chemical Plants for the 


U.S. and our Allies. 
* Chemical Processing Equipment for Ordnance Plants. 
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JAward to Foster Wheeler 


The marine separately-fired superheater type steam 
generator, engineered and developed by Foster Wheeler, 
is standard equipment on naval combat ships. This 
design proved an influential factor in the develop- 
ment of stationary boilers incorporating the separately- 
fired superheater furnace principle and culminating in 


the Twin Furnace Steam Generator. 


FOSTER WHEELER CORPORATION i 
165 BROADWAY + NEW YORK 6, N.Y. | 


WHEELER 


LECTRICAL WORLD @ July 22, 1944 









194 


nomiee 
tion and 
gineers, train 
gically loca 
ready to serve 


lanes open. 


SIER 
FERING CO. 


46 S. FIFTH ST. COLUMBUS 
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ERECTION AND MAINTENANCE OF TRANSMISSION LINE 
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@ PLUGIN DEVICES 


The @ Plugin Devices can be arranged to go on 
either or both sides of the Plugin @ Busduct, and 
each Plugin device is supported by independent 


fastenings. All @ Devices are equipped 
with proper capacity of rugged compression type 
bus baz connectors. They are made in three 
types. See illustrations below: 


At left: Cir- 
cuit i o- 
Type. 


Below: @ 
Klampswitchfuz 
(hinged type 
pull-out) Safety 
Type Fuse Dis- 
connect. 


Above: @ Shutl- 
brak (operating 
Switch) with 
Kamklamp Fuse 
Holders. 
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This is the modern method of light and 
power distribution . . . Relocation of 
machines is readily accomplished, with 
minimum interruption of operating time. 
Just “move the machine—plug in— 
go”! ... If desired, @ Busduct may be 
taken down and moved to new loca- 
tion—quickly, and without appreciable 
loss of material... Economical for 
small plants as well as large, this con- 


venient and flexible system (designed ' 


for 2, 3 and 4 wire systems, 575 volts 
AC, maximum) is installed at surpris- 
ingly low cost. 

The @ Sales-Engineer can help 
you in planning an efficient and con- 
venient @® Busduct Distribution System. 
No obligation, of course. Write for 
name of the one nearest you—and for 
Bulletin 65 (and supplement)... 
Frank Adam Electric Co., Box 357, 
St. Louis, Mo. 


@ Busducts are now made under W.P.B. Limitation Order L-273. They 
have the same basic features of construction as the standard medel. 
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ANSWER TO MANY 0 


MAhhhW 


You can save vital time, floor space and installation 
by specifying Standard ASKAREL-COOLED Transforme 
Built to AIEE and NEMA specifications, these Stand, 
units are entirely safe and approved for use up to rats 
capacities indoors or outdoors without separate housi 
or vaults. 

- Some of the more popular designs are illustrated he 
Capacities up to 10,000 Kva are available. Built 
switchgear and overload protection is a feature rapid 
gaining favor because of the economies effected. 


“ < distribution 
Kve, 2300. 115 230 
60 cycie. 


38 

Design typical of ratings up to 50 Kve indy- 
sive. High end low voltage terminals con be 
errenged for housing with switch and fuses 


as spodied. By locating this distribution transformer near the load « 


costly runs of low-voltage wiring ere saved. Many 
Transformers ore now furnished with switching 
instelied in an ettached cabinet os shown above. 
Askarel-Cooled, it is sefe anywhere. 


Ma hadi THE STANDARI 


Makers of: POWER, DISTRIBUTION, RURAL, INSTRUMENT, STR! 
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* ASKAREL, a non-inflammabic. 
non-explosive liquid is epproved 
by the Underwriters Laboratories 
to be used as an insulating and 
cooling medium. The National Elec- 


tric Code allows Askarel-filled 
transformers to be installed in- 
doors without fireproofing. Write 
for Bulletin $-101. 





RANSFORMER CO. warren,ouio 


*HTING AND TESTING TRANSFORMERS .. . 
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OIL, ASKAREL OR AIR COOLED 
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By Specifying 


G&W TYPE “FC” OIL FUSE CUTOUTS & 


on your transformers 


FULL COOPERATION WITH TRANSFORMER MANUFACTURERS IS ASSURED , 


The Standard Transformer Co., Warren, O. dry type 
transformer —Type MG, 25 Kva., single phase 2400 voll. 
Equipped with G & W No. FC31B oil fuse cutouts. 


Secure the advantages of complete unit out insulators inside the box. Conduit 
metal enclosed construction with CUT- connections can be made on the pot- 
OUT BOX attached to the transformer. head or directly on the box. 

Installation labor is reduced by merely An economical primary load-break oil 


terminating the feed cables in potheads switch with overload and short circuil 
(also made by G & W) or within the cut- fuse protection. 


Send for Bulletin 425 
GC&W ELECTRIC SPECIALTY CO. 


7780 DANTE AVENUE CHICAGO 19, ILL., U. 8. A. 
In Canada—Powerlite Devices, Lid., Toronto 


FOR FUSING AND SWITCHING 
PRIMARY CIRCUITS 
SUBWAY - OVERHEAD - VAULTS 
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HOW BIG A CABLE? 


The impedance characteristics of 
Ultra-High Frequency Cables are 
dependent on the physical dimen- 
sions — the size of center conduc- 
tor and the inside diameter of the 
coaxial braid. 


You can easily determine impe- 
dance by the use of this Intelin 
Chart. Apply a straight edge, with 
the crossover at the desired impe- 
dance on the center scale. The 
other two scales then indicate, for 


BUY MORE BONDS 


any scale position, the correspond- 
ing conductor size and dielectric 
size necessary for the desired 
impedance. 


Federal, long recognized 
as a manufacturer of 
better vacuum tubes, now 
leads with new production 
methods resulting in still 
greater tube efficiency 
and length of life. Every- 
where, it’s Federal tubes 
for superior transmitting 
and industrial power per- 
formance. 


A full size copy of this chart is 
yours on request. Write for it 
today! 


Remember, Intelin Cable is more 
than insulated wire — it is special- 
ized transmission line — made 
with watchmaker accuracy. 


In the Intelin Cable family there 
is a type to match your ultra-high- 
frequency problems, a cable bal- 
anced in all electrical properties 
to do your job. 


INVEST IN THE FUTURE 


Corporation 


Newark 1, N. J. 
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by these efficient, easy-to-maintain bus bars. 

Now that the supply of aluminum exceeds 
the demands for military uses, Alcoa Aluminum 
bus bar shapes and fittings are again available. 
WPB Order M-1-i now permits the use of 


aluminum for electrical conductors. Users will 
find that, in installing aluminum bus bars, 
fewer man-hours are required. The lighter weight 
of aluminum makes transportation, handling 
and erection easier. 

If you are considering the installation of new 
bus bars, or the extension of an existing system, 
consult Alcoa. 


High in electrical conductivity, light in weight, 
corrosion-resistant, easy to handle; the designers 
took full advantage of these properties of 
aluminum in this industrial outdoor substation. 
Alcoa. Aluminum bus bar shapes—channels, 
angles, flats and rounds—enabled them to meet 
all mechanical requirements most economically. 

Vital wartime electrical loads are being 
carried by Alcoa Aluminum bus bars in every 
type of industry. Generating plants and sub- 
stations, mills and factories, office buildings, 
battery rooms in telephone and telegraph 
systems; all are being supplied with power 
Our engineers are anxious to serve you. Write ALUMINUM COMPANY 
SOUND ENGINEERING or America, 2138 Gulf Building, Pittsburgh 19, Pennsylvania. 


6. 8 ft 
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MAKES ALCOA CABLE 
AND BUS FITTINGS RELIABLE 
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9 CONVENIENTLY LOCATED WAREHOUSES 


Brunswick 2000 
cwicago (98), 1319 Wabansia Ave., P. @. Bor a Sa a giumere 3188 
is . comico Sts., P. 6. Box 

yours, our first job is to do all we can to speed BALTIMORE (3), Best & WI 


400 
a. Bex 42. Teletype ORTH. 10 STA 8 
production. So, if you need steel, steel prod- BOSTON (34), 176 Lincoln St. — Teletype CY. 153 WEnderson 5750 
, machinery and equipment, we'll get it to CLEVELAND(14), 1384 E. 38th St. 2045. Teletype MI. 587 Mitchell 7500 
quickly if at all possible—subject to priority MILWAUKEE (1), St, P. 0. Bax 
irements. A call to us has broken many a 


3-5926 
Teletype WK. 74 OTC ona 
WS. Foot of Bessemer REctor 2-6560 - Bergen 3-161 
juction bottleneck — helped speed many a wewaas (1) 
order. ° 


Caer 7780 
Teletype PG. 475 
‘ 281 Reedsdale St., a S. Wain 5235 
ven today, our stocks are large. They include eS. a t Gratiot Sts., P. 0. Box 27 ‘Teletype SL 384 
ional Emergency Alloy Steels, which have st. Louis (3), 2 


f 154 Wester 2821 
seal Paul (4), Minn. Teletype STP. 
ed so-successful. Try us. We welcome your TWIN CITY, 2545 University Ave., St ( 


iries. Phone, write or wire our nearest 
house. 


For Welding Needs 


an supply Welding Wire, for electric arc welding, 


as: 


STAINLESS STEEL ELECTRODES 
HARD-SURFACING ELECTRODES 
MILD CARBON ELECTRODES 


¢ also offer Welding Machines, Protect-O-Metal 
limination of weld spatter and Havens “C” Pro- 


: Clamps. Write, phone or wire our nearest 
ouse, 


UNITED STATES STEEL 
SUPPLY COMPANY 
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this mill operating on an acceler- 
ated schedule—possibly two to 
three times that of normal years, due to 
war-time~ demands—these EC&M LINE- 
ARC Contactor Controllers have estab- 
lishéd new records in low maintenance 
costs and time-outs. 
Selected in 1936 for the operation of hard- 
worked drives on this 100” Plate mill 
such as screwdowns, side guides, etc., 
this EC&M Control installation is oper- 
ated automatically through Pre-set Drafts 
and has resulted in high production of 
accurately finished products. 
Our nearby office will be glad to explain 
the merits of LINE-ARC Contactor Con- 
trollers and Automatic Pre-set Control. 


THE ELECTRIC 


2698 E. 79th STREET 


Partial view of 
TIME-CURRENT 
Controllers serv- 
ing this mill. 


OUTSTANDING 
FEATURES OF LINE-ARC 


Cool operation insures long 
contact-life. 

Control of the arc prevents de- 
structive burning of arc shields. 
High-speed operation permits 
quick response—accurate moves. 
Continuous capacity operating 
coils. 

Long bearing life with nitralloy 
pins and self-lubricating bearings 
throughout. 


CONTROLLER & MFG. COMPANY 


CLEVELAND 4, OHIO 
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OU WOULDN'T HAVE WANTED 
IT ANY OTHER WAY 








Billions of feet of “U.S.” wires signaling, data transmission, — under-water services. | 


and cables have been shipped to __ searchlight and gun control. For The men and women of the 


our fighting fronts... wires and _‘Laytex is an unusual wire devel- _ Bristol, R. I. plant of the U. S. 


a 
“3 
2 
of 


cables badly needed by you here opment. It is lighter and more Rubber Company, makers of 


4 





at home . . . but indispensable to Laytex Wires and Cables, have 


our Armed Forces. been given the Army-Navy “E” 


Much of that huge output was for a job well done. In expressing 


Laytex Wires and Cables, in heavy 


appreciation to them we are not | 


demand on the domestic front. unmindful of the share you, our 


But you understood ... you did customers, have had in this effort 


not question the right of our Army . .. you who have so willingly set 


and Navy to every foot of it. flexible than any other wire of the —_ aside plans and made the best of it, 


It was natural that Laytex  samecapacity.Itisespecially val- _ until Laytex is again available. In 
shouldbe required for many mili- _uable for military usesinswamps, _ the final analysis, you wouldn’t 


tary services — communication, deserts, rough terrain— even have wanted it any other way. 


SERVING THROUGH SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue - Rockefeller Center + New York 20,N. Y. + In Canada: DOMINION RUBBER CO., LTD. 










Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 








944 ELECTRICAL WORLD e july 22. 1944 55 


BN ag 2 eT Cee n 





P - 
5 / 
mn ee 
st Saad 
, in 


Lichter weight, greater speed, higher 
safety standards, longer life, lower travel 
and transportation costs ...have been the 
lengthening shadows which have forecast 
our modern methods of overland trans- 
portation. 

One C-D product, DIAMOND Vulcan- 
ized FIBRE, early presaged revolutionary 
design changes. DVF is a tough, strong 
NON-metallic, with an extremely favor- 
able, strength-weight factor when compared to metals. It has 
a natural resilience and great ability to absorb shocks and 
vibration. It is a good electrical insulator. Itis readily punched, 
machined or formed. 

in 1911 C-D introduced DILECTO, a laminated plastic, 
first called “waterproof fibre.” DILECTO has played an 
equally important part in helping advance transportation 
methods, Wherever electricity must be controlled C-D 
DILECTO provides insulation that stands up under extreme 
conditions of temperature and moisture. 

in adapting these and the other C-D NON-mefallics to 
the "What Material?” problems of peace and war, the C-D 
laboratory has acquired a wealth of “know how” which is 
at your disposal fo help you solve your “What Material?” 
problem. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S.C. 
West Coast Rep., Marwood, Ltd., San Francisco- Sales Offices in principal cities 


. a2 
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Established 1895.. Manufacturers of Laminated Plastics since 1IVII—NEWABKK 15 « DELAWARE 
ee meme ten cc cee iene deamon eee 
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WITH 
FIVE NEW FEATURES 





---SWLALL Ep QGULETES 


Improved blow-out coils have fewer turns and are wound with 
heavier copper—assuring less heating effect, and efficient in- 
terruption of stalled rotor currents for electric motors up to 
100 horsepower. 


New and larger magnet of modified “E” type construction 
gives added efficiency. 


Self-aligning, floating armature eliminates vibration noise— 
reduces heating and magnet wear. 


New shading coil affords exceptional mechanical strength. This 
coil is held in place by the magnet coil in such a manner as to 
prevent its falling out. Use of heavy brass ribbon makes shading 
coil virtually unbreakable. 


Narrower panel saves space and flat door cabinet permits gang 
mounting. 








This greatly improved Type V device is available in a complete range of 
enclosures for all Size 4 starter applications, including reversing, combina- 
tion, multi-speed, reduced voltage, etc. Call in or write your nearest 
Square D Field Engineer for complete information. 








SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 














Scovill Tube News 


Vol. 2 SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn 


New Scovill “Condenser Tube Booklet’ 
Gives Facts On Selection, Installation 


Scoviit MANUFACTURING Company 
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CONDENSER AND HEAT EXCHANGER TUBE CORROSION 


small percentages of other 
metals 
Aluminum. Nickel. fron, esd ane 
Copper Nucke! alloys containing 6 
and in some cones tuner amounts of ocher ¢ 
u Tin, Itom, Manganese. Zine. exe tomenee 
Most the tube alloys « 


dentdy them, as fen ¢ 
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Corrosion 


The booklet has a color illustrated 
section on corrosion, as it affects con- 
denser and heat exchanger tubes. Gives 
the factors that influence tube life — 
from alloy composition to service con- 
ditions. Discusses the six important 
types of tube corrosion and the corro- 
dants involved. Amplifies on stress, sea- 
son and corrosion-fatigue cracking. 


Composition of Tube 


Metals 


A separate chapter deals with the 
composition and physical properties of 


58 


The phymes! and 
and heat 
a6 2 contributing factor of corr 
tors = whieh « 
sratches, weame fo 
mnperfectons is: 
clectro-chemes 
standard of quality in the 


‘ wetute corroman of 3 severe 
vee and shen be aeonded hagh 
manufacture fA tubes, therefore 


 tequaed to meure freedom, from thes 

sure of trowble 
Each mep im the production of tubes from the selecnon 
of the ew materigl thrnsgh che Casting, to the extraeon 


Growing snd semesiing opers 
vaton. Metalhargical and ¢ 


surdactare of Seon tubes of ugh quality 
A deca <b thie eiemect 


would not be completr 


wnhonn pomeing out the excellent work done by vars 
Sechencal orgamacations 1 srtting op bigh standards for the 
perpen cf querumering the quality oh hem recharge: 


In this new booklet of tube facts, 
Scovill engineers have compressed a 
brief of many years of tube experi- 
ence into some 56 pages. The result 
is a practical and understandable 
handbook that tube users will find 
useful. 


- 


tube metals such as: Muntz Metal, 
Admiralty Metal, Phosphorized Ad- 
miralty, Red Brass, Deoxodized Copper, 
Arsenical Copper, Aluminum Brass, 70— 
30 Copper-Nickel, and 80-20 Copper- 
Nickel. It gives their nominal compo- 


sition and the when, why and where d 
their use in condenser-tube and heat 
exchanger fields. 


Tube Installation 


Another section concerns the impo 
tance of proper installation, method 
of installation, the proper tools. Ade 
quately illustrated with photographs 
diagrams, charts and data tables. 


Production Methods 


Scovill explains the detail of the pro 
esses used in tube manufacturing 
Thirteen full-page photographs give ¢ 
good understanding of these process. 
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In Conclusion 
Scovill’s new “Condenser Tube Book- 
” provides useful reference pages on 
uge Sizes, Inch Conversion Tables, 
mperature Conversion Tables, Per 
ot Weights of Scovill Condenser 
tbes, Weights of Common Scovill 
loys, Pertinent Formulas and Physical 
stants, Heat Unit Terms and Defi- 
tons and Conversion Factors with 


ir definitions. 


Other Scovill Services 
It is by means such as this that Sco- 
renders its Service in Manuals. 
her Scovill services include Service in 
etals and Service in Men. The first 
akes the complete laboratory facilities 
Scovill available for the determination 
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of the alloy best suited to your needs, 
The latter gives you close cooperation 
from Scovill engineers in planning proper 
installation or investigation where neces- 
sary. Scovill Manufacturing Co., 24 Mill 


Street, Waterbury 91, Conn. 


THIS IS NUMBER ELEVEN in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 


Ccovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 


SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals...Service in Men 
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THEY HELP BRING THE GIANTS nome 


NE OF the “little things” that are contributing 
O greatly to the safety and welfare of our fighting 
men, is a special kind of carbon brush used in high- 
altitude planes. These brushes are essential to the gen- 
erators and motors that supply energy for the radios, 
firing apparatus, gun turrets, bomb bay doors, landing 
gear, and other equipment of the planes. A heavy bomber 
has more than 40 of these devices requiring brushes. 

Ordinary brushes disintegrate in a few minutes at 
altitudes where the air is “thin” and dry. A brush that 
would be dependable from take-off to ceiling and would 
have a life of 100 hours or more—had to be found. It 
came from the laboratories of NATIONAL CARBON 
ComPANy, INc., a Unit of UCC. 


Carbon is useful in many other ways to Americans at 


Years ago motor and gen- 
erator brushes had copper 
strips or wire bristles to con- 
duct electricity from sta- 
tionary to rotating parts— 
that’s how they got their 
name. Carbon is now the 
material for all sizes of 
these brushes. 


war. Therapeutic lamps, which employ the carbon are 
are helping to restore health to sick and wounded men 
Activated carbon in gas masks, by absorbing toxic vz 
pors, is ready to save lives. 

In the two-way radio telephone—the walkie-talkie 
and the handy-talkie—and in hearing aids for the deaf 
ened, carbon has another role. Carbon is essential in the 
small, powerful batteries that are used in these devices 


v 


Teachers, designers, and operators of electric motors, generator 
and rotary converters are invited to send for “Modern Pyramids. 
This is a series of pamphlets containing practical suggestions on (i 
performance, characteristics, operation, and application of carbo 

graphite and metal-graphite brushes. Write National Carbon Co 
Inc., Cleveland 1, Ohio, Dept. 16-G. 


* BUY UNITED STATES WAR BONDS AND STAMPS 


The trade-mark “National” distinguishes products of National Carbon Company, Ine. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


CARBON PropUctTs Division, Cleveland 1, Ohio 


ids 


New York, Pittsburgh, Chicago, San Francisco 
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NUMBER 11 IN A SERIES, TRACING FIFTEEN YEARS OF KELLETT AIRCRAFT HISTORY * 
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Giving Wings to Production 


ee aeronautical engineers, striving to 
find ways to speed output for war, are bringing 
about many revolutionary manufacturing develop- 
ments. Later these will contribute also to America’s 
peacetime progress. 


Among recent developments is the unique Kellett 
Loft Reproduction Method. One of the Vinylite 
negatives is shown above. This new Kellett service, 
available to all industry, is helping to speed war 
production from drawing boards to fighting fronts 
by reducing costly tooling-up time. It is contrib- 
uting, too, to the development of Kellett HELI- 
COPTERS for our armed forces. It is but one 
example of Kellett engineering resourcefulness. 


With the coming of peace Kellett’s aeronautical 
design and production facilities will be devoted to 
supplying helicopters for a wide variety of com- 
mercial and industrial uses. 


Because this type of aircraft can take off and land 
without forward flight, can fly speedily—or hover 
in mid-air—indications are that Kellett Helicopters 
will then serve and save in the inspection and patrol 
of electric powet lines, and oil pipe lines, in pros- 
pecting, in forest fire control, in ranching, in the 
dusting and spraying of agricultural crops . . . and 
many more civilian applications. Kellett Aircraft 
Corporation, Upper Darby (Philadelphia), Penna. 


KELLETT 
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The illustration shows details of one of 
the more popular Oliver Secondary 
Racks. Other styles include racks for 
two, three and four wires; spacings 4 to 
12 inches; types for heavy, medium or 
light service. 


Note the many practical advantages, 
such as rounded, riveted points and 
one-piece back. Heavy hot-dip galvan- 
izing provides complete protection. 


Insulators are dry-process brown 
glazed porcelain designed for high me- 
chanical and electrical values. Packed 
in heavy cardboard cartons for safe 
shipment. 


Oliver Catalog 43 
contains full informa- 
tion on Pole Line 
Materials. Have you 


a copy? 
Same general 
construction as 
Ne. 2238 


(above) except 
lighter 


Makers of Pole Line Materials Since 1894 
PITTSBURGH, PENNSYLVANIA 
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CORRECT Lubrication 


PROBLEM-—excessive wear, diffi- 
cult maintenance 


SOLUTION — Correct lubrication. 


For correct lubrication of Diesels, 
Sinclair provides both RUBILENE 
and GASCON OILS to meet the dif- 
ferent requirements of various 
types of engines. 

These oils are non-gumming and 
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highly sludge-resistant. They seal 
compression, reduce ring wear, and 
give safe lubrication under con- 
tinuous heavy loads. 

Is maintenance a worry? Let us 
tell you how Sinclair lubricants 
make for better maintenance. 


(W rite for “ The Service Factor” —published 
periodically and devoted to the solution of 
lubricating problems.) 





R FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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THIs new postwar, general purpose Fairbanks- 
Morse Motor is available to industry now. 


Never before have there been more stamina— more protec- 
tion — more versatility — built into a motor housing. 


You'll have to see it demonstrated to appreciate fully 
how much this motor can really offer you. 


BUY WAR BONDS 


FAIRBANKS~-MORSE 


DIESEL ENGINES La eS e304} 


Eb) 
PUMPS aa ( 7 
TORTS STOKERS . . 
aa LS FARM EQUIPMENT ClOr i. 
Temata a Bt 


i 


SS 


Re Ee ee en 
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Look at 
These Features! 


* Itis a 40°C. motor. 
* Itis a protected motor. 


It has an optional conduit box 
assembly. 


It has cross-flow ventilation. 


It has ball bearings— sealed- 
in and protected. 


Ithas the exclusive Fairbanks- 
Morse COPPERSPUN 
ROTOR. 


Write for detailed information. 
Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 
5, Illinois. 
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RCA Transmitter 


oo 


used by station ICA 











When the Allies invaded Italy the War Department 
asked RCA Communications, Inc., to build and operate 


a complete new radio station in Italy. 


Men and material were rushed overseas to the Italian site. 
Night and day RCA engineers labored — the flash of big guns 
lighting the night horizon. 


In 43 days the new station ICA was on the air 

On February | it began sending America spot news from 

the Italian front. A notable transmission was the first broadcast 
from the Anzio beachhead (which was picked up from 

a low-power transmitter on the beachhead and relayed directly 
to the U.S. by Station ICA). 


The two transmitters installed at ICA are RCA Police 
Transmitters — the type employed for emergency communications - 
in. many American communities. Except for the wor your 


community might be using one of these very transmitters today. 


This incident may help you to understand why RCA cannot 
supply equipment for civilian emergency communications 
requirements now. But when this war is over, RCA will be in a 
position to furnish better equipment than ever before. Moreover, 
RCA engineers will help you right now to plan-an effective 
emergency communications system for postwar installation. 
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SOUND CONSTRUCTION METHODS are an important : 
contribution to the operating integrity of Kerite buried cables. 
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National Thinking 


LDING COMPANIES, as this industry has 
e to know them, are gradually shortening 
ir shadows. How long it will be before they 
have been reduced virtually to the status of 
rating companies through the application of 
Holding Company Act is anybody’s guess, 
the tide is very strong right now. 
[any an operating company executive has 
hed for the day when he was free of parental 
ection and could stand on his own two feet 
j make his own decisions. Some of them 
e had their wish and there will be many 
re in the months to come. How many of these 
are going to be ready when their time 
es? 
e holding company, as some emancipated 
wutives have already found out, did con- 
bute much to local operations that was very 
uable. Not the least of these contributions 
s integrated or national thinking. When the 
ding company steps out of the local picture, 
most instances this is lost. How is it going 
be replaced? 
he local executive who has been under the 
tection of a holding company for a long time 
for the most part been content to devote 
self to his own operating problems, leaving 
se matters outside his area to the parent com- 
ty. When he gets his freedom the operating 
pany executive will find that his area of 
onsibility has greatly increased and that 
re are a. lot of national problems that affect 
operations to a greater or lesser degree. He 
! find also, however, that his previous train- 
has not always been such as to enable him 
ler to recognize many of these national prob- 


lems in their early stages or to know how to 
handle them. He is going to need help. 

So far most problems of national import 
have had to deal with legislative, regulatory or 
government power expansion matters. However, 
there are operating problems also, which sooner 
or later will require solutions at the national 
level. One of these that right now is in the mak- 
ing is that pertaining to organized labor. Work- 
ing conditions, job classifications, pay differen- 
tials and such will not always have to be worked 
out in each case as an entirely local matter. 
Management and labor some time must confer 
about their mutual interests in the future and 
define what each is willing to contribute. 

To do these things, however, requires a kind 
of thinking that recognizes a problem as being 
national and that is willing to work out a solu- 
tion that will benefit the industry nationally even 
if it does interfere with some local situations. 
In other words, the process of disintegration, 
which is resulting from the application of the 
Holding Company Act, needs some offsetting 
integration. 

The first place one looks for that integration 
in other industries is in their national trade asso- 
ciations. That it isn’t available to a greater 
degree in the several national electric utility 
associations is unfortunate. However, official 
association recognition has been taken of the 
matter and it is hoped that a practical and accept- 
able solution will be found that can be put into 
operation reasonably soon. 

Localized ignorance and fear, which have pre- 
vented unified action, must give way to a realiza- 
tion of the greater good that can come from 
national solidarity. 
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Rail Power Trains 
for War Theaters 


TWENTY-FOUR 1,000-kw. and ten 
5,000-kw. portable, self-contained 
steam electric power plant in the form 
of “Power Trains” are being built by 
Westinghouse Electric & Manufactur- 
ing Co. for use in the European and 
Asiatic war theaters. These will supply 
essential power for military and re- 
habilitation purposes where the local 
facilities have been destroyed in com- 
bat or by enemy demolition. They are 
assembled in specially designed rail- 
way cars which, with suitable trucks, 
can be transported over most Amer- 
ican and some foreign railroads, and 
can be operated to generate electric 
power when located on satisfactory 
railway sidings and provided with 
necessary supplementary foundation 
supports. Full output rating is to be 
produced when using low-grade lignite 
fuel with approximately 7,300 B.t.u. 
22 percent ash and 24 percent mois- 
ture. 


5,000-kw. Power Train 


The specification requirement that 
the power plant operate with a mini- 
mum loss of water made it necessary 
to use a closed steam cycle and air 
cooled condensers. Space and weight 
limitations, and reliability were im- 
portant factors in determining the 
steam conditions for the 5,000 kw., 
3,000 r.p.m. prime mover to be 600 
lb./sq. in. gauge and 750 deg. F. at 
the throttle, and exhausting at 2 lb./ 
sq. in. gauge. Under these steam con- 


FIRST of 5,000-kw. Allied power trains 
on test viewed from coal tipple. In the 
foreground, end of one of the two boiler 
cars, next the water storage tank, and the 
auxiliary-power car. At the pole is the 
turbogenerator car and then come two air- 
cooled condenser cars 


American manufacturers collaborate to provide 34 steam plants , 
wheels—Burn low-grade fuel and use air-cooled condensers— Boils 


fed by spreadedistoker—Preheater for Stoker-drive engine 


ditions the Westinghouse turbine gen- 
erator will require 80,000 lbs. of 
steam per hour to produce a gross 
generator output of 5,000 kw. Space 
limitations, steam production require- 
ments, and the low grade fuel for the 
furnaces fixed the type and number 
of boilers, super heaters, economizers 
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and other steam generating auxiliz; 
ies. 

Eight railway cars of the freig) 
type and approximately 50 ft. long; 
required to house and support ty 
main and auxiliary power plant equip 
ment. The framework of each car; 
designed to meet the loadings of 
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yO CARS house the air-cooled condensers of the rail power trains 


uipment located in the particular 
_ All cars have double walls for all 
posed surfaces with thermal insula- 
yn placed in the inter wall space. 
he cars were designed and built by 
» General American Transportation 
prporation at East Chicago. 


Air-Cooled Condensers 


Main steam condensers are novel in 
at air is used as the cooling medium. 
ch designed to condense the exhaust 
ym the 5,000-kw. turbine at a maxi- 
m back pressure of 2 lbs. per 
uare inch gage, when cooled by air 
temperature from minimum 40 
g. F. to 95 deg. F. The prime func- 
bn of the condenser is the recovery 
condensate. 
It is imperative that steam be sup- 
ied to all the cooling surface; oth- 
ise under extremely low ambient 
nditions ice will form on the idle 
eas leading to blocked and eventu- 
y ruptured tubes. Eight condensing 
ions are installed on each of two 
s. Four blowers on each car draw 
e air from the outside through the 
denser to a plenum chamber at the 
nter and then discharge it upward. 
ch condenser car is equipped with 
single stage ejector and an air- 
oled after-condenser. 
The following statistical informa- 
bn applies to these air-cooled con- 
nsers: 
Total Fin Surface... 
Total Tube Surface. . 
Cooling Air Through 
Condenser 800,000 c.f.m. 
Steam Condensed... 80,000 lbs./hr. 
Tube Material...... Galvanized Steel 
Temperature Rise of 
Air Through Conden- 
ser at Full Load..... 90 F. 
By dividing the tubes into groups 
d putting an orifice in series with 
ch group, a small over-supply of 
bam to each group will put the con- 
blling ‘pressure drop at the orifice 
ther than across the tubes, and the 
ndency toward poor steam distribu- 
bn is damped out. The usual prac- 
t of putting the air cooler at the 
Idest part of the condenser is re- 


90,000 sq. ft. 


versed here to prevent freezing. 

The main turbine is rated at 5,000 
kw. and is designed for using steam at 
the throttle of 600 pounds per square 
inch gage, 750 deg. F. total tempera- 
ture, and exhaust at 2 pounds per 
square inch gage. The generator de- 
livers power at 6300/10,900 volts, 50 
cycles, 0.8 p.f., 3,000 r.p.m., and 
6,250 kva.; it is equipped with air 
filters to aid in maintaining cleanli- 
ness of the machine. 


Auxiliary Equipment 


Power for the train auxiliaries is 
furnished by the 750-kva. air-cooled 
transformer at 380/220 volt, 3 phase, 
50 cycle, 4 wire. The transformer is 
connected to the 5,000-kw. generator 
through fuses and is provided with 
low voltage breaker assembly for 
motor and lighting service. The 
breaker assembly is mounted within 
the transformer housing. 

For use in starting up the power 
train, a 93.8-kva., 75-kw., 380/220- 
volt, 4-wire, 50-cycle diesel engine- 
driven generator set is provided. 

Car No. 4 carries the following 
auxiliaries: two 3,600-r.p.m. boiler 
feed water pumps each capable of sup- 
plying 208 gallons per mintue; one 
evaporator unit to provide makeup of 
2,400 pounds per hour of 32 F. water 
with deaerator; water-treating equip- 


ment; three 400-c.f.m. air compres- 
sors to supply air to operate stokers, 
spreaders and soot blowers. The ther- 
mally insulated feedwater car has 10,- 
000 gallons capacity. 

All the above information is ob- 
tained from a paper by C. M. Laffoon 
(Westinghouse) at a recent meeting 
of the A.S.M.E. in Pittsburgh. Ensu- 
ing details regarding the boilers have 
been supplied by A. R. Smith, Com- 


bustion Engineering Co. 
Boiler Design 


Two boilers are provided per train, 
each capable of generating 40,000 lb. 
of steam per hour at 625 psi. and 750 
deg. F. total steam temperature at the 
superheater outlet. The design pres- 
sure is 660 psi., and they have been 
designed to burn low-grade bitumin- 
ous coal of about 7,300 B.t.u. per lb. 
having an ash softening point of 
1,800 F. 

Fuel burning equipment comprises 
a Standard locomotive-type spreader 
stoker, a Hudson-type locomotive 
grate, a fully water-cooled furnace, 
and a locomotive-type combustion 
arch. The boiler is of the bent-tube 
type of novel design, having a four- 
steam pass drainable superheater, and 
a marine-type extended surface econ- 
omizer. Serving this combination are 
both forced- and induced-draft fans 
of conventional design, a water level 
regulator, and the necessary instru- 
ments of the indicating type. 

The boilers are small, from the 
standpoint of weight and physical di- 
mensions, compared with conven- 
tional stationary practice for an equi- 
valent steaming capacity; and are the 
largest so far constructed for burn- 
ing solid fuels in mobile railway op- 
eration. The steam demand of each is 
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MAIN turbine generator unit, switchboard and diesel-engine driven auxiliary 
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roughly that of a Liberty ship at full 
speed. The permissible weight limit 
of 114,000 pounds is met by unload- 
ing to other cars those items which 
are readily removed such as grates 
and arch tile and also those pieces of 
equipment which are normally re- 
moved in transit, such as ash pans, 
soot-blower heads and stacks. Maxi- 
mum furnace length is governed by 
the ability of the spreader stoker to 
throw the coal when operating on 
compressed air maximum permissible 
grate size is 107 square feet and com- 
bustion rate at design capacity if 90 
pounds per square foot per hour. 


Air Operations 


To avoid waste of water, air oper- 
ation was chosen for stoker engine, 
stoker jets and soot-blowing. Total re- 
quirements exceeded the compressor 
capacity that could be installed within 
the available space. But inasmuch as 
the free air requirement diminishes 
with increasing temperature, the max- 
imum compressor capacity was sup- 
plemented by an air preheater using 
waste heat. This preheater handles all 
of the air going to stoker-drive engine 
and jets and is located in the duct im- 
mediately below the economizer. A 
temperature of 450 F. was judged ade- 
quate. No only did the preheater save 
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on equipment, but it also saved weight 
and compressor power. 

The use of preheated air in a re- 
ciprocating engine designed for steam 
posed a problem in lubrication. Since 
a prediction of results which might 
be expected was hazardous, it was 
deemed wise during design stages to 
make a full scale setup to test not only 
this point but also the effect of sub- 
stituting air for steam at the distrib- 
utor plate and to determine the quan- 
tity of air required to operate both 
engine and jets. As far as is known, 
stokers of this type had never before 
been operated on air. A suitable oil 
which would neither carbonize nor 
gum the valves was found. 

The 1,000kw. power train unit 
consists of one boiler car, one turbine 
generator car, one cooling tower car, 
and coal handling equipment. Each 
car is mounted on two four-wheel 
trucks. The boiler car contains a 16,- 
000 pound per hour, two-drum water- 
tube boiler designed for 420 pounds 
per square inch gage and 730 F. The 
boiler is being designed, built, and 
assembled as a package unit on the 
car by the Babcock & Wilcox Co. This 
car also includes a locomotive type 
over-feed coal stoker, a steam-operated 
stoker-feed engine, 50 hp. motor- 
driven induced draft fan, water treat- 
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ing équipment, auxiliary steam driven 
boiler feed pump, coal hopper and 
water storage tank. 

The turbine-generator car contains 
a 1,000 kw., 08 p.f., 350 kya. 3 
phase, 50 cycle, 1,000 r.p.m., 6,300 
volt Westinghouse generator which js 
driven through a reducing gear by q 
Westinghouse steam turbine which js 
designed for using steam at 40) 
pounds per square inch gage. 725 
deg. F. temperature and exhaust pres. 
sures of 2 in. to 5 in. Hg absolute 
pressure. 


Cooling Tower Car 


A two-cell induced-draft type cool. 
ing tower is carried in a special car 
designed and built by American Car 
& Foundry Co. Each cell contains two 
motor-driven vertical fans and be. 
tween the cells is located a common 
vertical motor-driven condenser cir. 
culating water pump. 

The cells and super-structure of the 
car are of California redwood. The 
cooling towers were designed and pre. 
fabricated by the Foster-Wheeler 
Corp. They are designed so that when 
reaching the point of ocean shipment, 
each cooling tower section can be re. 
moved from the car as a unit and 
shipped on the lower decks of the 
ships. 


THERE ARE two boilers like the above for each 5,000 kw. power train. Each boiler is capable of producing 40,000 ib. of steam pe! 
hour at 625 psi. and 750 deg.F. total temperature at the superheater outlet. They are designed to burn low grade bituminous coal o 
about 7,800 B.t.u. per Ib. having an ash softening point of 1,800 deg.F. 
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Simplicity, Reliability, Economy 
Designed Into Pit 5 Plant 


Basic design of 160,000-kva. P. G. & E. hydro plant incorporates sim- 
plicity, reliability and ease of operation to be competitive with low 
first cost steam—Removable barrel bottom permits runner removal with 
increased ease and minimum dismantling 


E.F.MARY ATT, * Pacific Gas & Electric Co., San Francisco, Calif. 





SIMPLICITY and reliability were the 
objectives in planning Pit 5, the larg- 
est hydroelectric plant now built by 
the Pacific Gas & Electric Co. If a 
hydroelectric station is to be sucess- 
ful against its one competitor, steam, 
it must be simple and reliable and it 
must also be convenient to operate 
and easy to maintain. A modern steam 
plant has none of these features to a 
marked degree, but it does have the 
very special advantage of requiring 
less than half the cost per kilowatt to 
build. The only way that a hydro plant 
can compete under this handicap is by 
having the advantage of low operating 
costs and by the ability to operate 
without interruption over long pe- 
riods of time. Simplicity and conveni- 
ence of operation, reliability and ease 
of maintenance are the attributes by 
which these things are realized and 
were, prime considerations in design- 
ing Pit 5. 

This most important addition to the 
P. G. & E. system which was for- 
mally placed in operation April 29, 
1944, increase the generating capacity 
by 160,000 kva. There are installed 
four vertical Francis water wheels of 
50,000 hp. each operating under 
587-ft. effective head, 630 ft. static, 
300 rpm., each driving a 40,000-kva., 
0.8 power factor, 11,500-volt gen- 
erator. The four water wheels were 
designed and built by the Pelton 
Water Wheel Co. of San Francisco, 
and the generators were by the West- 
inghouse Electric & Mfg. Co. and the 
General Electric Co., two each. The 
four generators feed into two banks 


* Assistant Hydroelectric Engineer 





FOUR 40,000-kva. generators are driv- 
en by 50,000-hp. Francis type turbines 
operating under a head of 587 ft. Plant 
constitutes two stations in one 


of transformers of 81,000 kva. each 
stepping up the voltage from 11,500 
volts to 230,000 volts for transmis- 
sion over two outgoing lines. There 
are four five-cycle, 230-kv. pneumatic- 
ally operated G.E. oil circuit breakers. 
Two oil circuit breakers for each 
transformer bank make it possible to 
switch either or both transformers to 
either line, or vice versa. The trans- 
formers are single-phase Westing- 
house self-cooled. 


Layout of the Station 


Final layout of this station repre- 
sents the best of ideas contributed by 
many persons interested in developing 
a simple, convenient and accessible 
arrangement of floors and equipment, 
resulting in a power plant which can 
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be operated by not more than three 
men on a shift. The switchboard room 
is located centrally with respect to the 
four units and on the generator floor 
level. The distance from the most re- 
mote generator to the operator’s desk 
is only 75 ft. One floor up from the 
switchboard room are the 11,500-volt 
metal clad oil circuit breakers and 
cubicles; also the station power trans- 
formers and bus equipment. One floor 
down from the switchboard room is 
the turbine floor on which are located 
the butterfly valve controls, relief 
valve controls, the oil-treating equip- 
ment and the air-treating equipment. 
A basement below this affords acces- 
sibility to the lower side of the tur- 
bine for removal of the runners, the 
removal of relief valve discharge 
parts, and spacious location for the 
two groups of cooling water pumps, 
sumps and unwatering equipment. 
Developing 630-Ft. Head 

Ten miles of Pit River rapids 
around the Big Bend in the river 
where the water falls from an elevation 
of 2,060 ft. at the intake to El. 1,426 at 
the powerhouse, provides the natural 
power site for this project. Water is 
diverted with a concrete diversion 
dam into the intake of tunnel No. 
1, 5,148 ft. long, 19-ft. diameter. An 
open conduit section 3,124 ft. long 
connects this tunnel with a second 19- 
ft. tunnel which continues 23,141 ft., 
ending in a manifold dividing the 
water between four all-welded steel 
penstocks 1,380 ft. in length, 108-in. 
diameter upper end and 90-in. diam- 
eter lower end. These penstocks drop 
down the mountain side and deliver 
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the water to the four units which re- 
lieve it of 90 percent of its energy 
and redischarge into the river. 

To assist in accelerating and decel- 
erating this column of water 21,141 
ft. long an 88-ft. diameter differen- 
tial surge chamber is constructed in 
the side of the mountain and is con- 
nected to the tunnel above the en- 
trance to the penstocks. 


Runner Removal Made Simple 


At Pit 5 the bottom of the barrel is 
removable. At the basement floor level 
a tunnel is formed through the unit 
foundation exposing the upper end of 
the steel draft tube. This exposed por- 
tion is removable which permits low- 
ering the bottom ring cover from the 
turbine. It is then a simple matter to 
unbolt the runner from the bottom of 
the shaft and lower it down in position 
for removal horizontally through the 
tunnel provided. 

To make the powerhouse crane 
available for handling the runner the 
main shaft of the unit is provided with 
a hole bored through its entire length. 
A steel cable is lowered through the 
shaft from the crane and is attached 
to the runner with suitable fittings. 
This scheme has greatly reduced main- 
tenance and has eliminated many days 
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of unit outage for this company. The 
idea was first suggested many years 
ago by P. G. & E. engineers and 
was developed by the turbine builder. 
It is now a standard feature with this 


company. 
Air Treating and Ventilation 


To reduce the amount of sweeping 
and cleaning to a minimum all air en- 
tering the station is filtered by a cen- 
tral blower system. A positive pressure 
of air inside the station is maintained 
at all times to prevent dust from sift- 
ing in from outdoors. Main air sup- 
ply to the station may be kept at a 
comfortable temperature through a 
heat exchanger using warm water 
from the generators for heating and 
cool water from the tailrace for cool- 
ing. 

An additional heating and cooling 
unit automatically maintains uniform 
temperature in the switchboard room. 
Fluorescent lighting units were used 
in the switchboard room because of 
the lesser amount of heat from these 
units, reducing the refrigeration ca- 
pacity needed for cooling. The louvre- 
equipped lighting units were evenly 
distributed and provide ideal switch- 
board room lighting giving 60 foot- 
candles at the benchboard level with 
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a total absence of glare on the j)gmh4 
struments. There is no diffusin, ola; 
platform to accumulate dirt and shygmbhe 
off the light. 


Units Grouped in Pairs 


To further simplify the opcratiy 
of this plant the four generators ¢ 
grouped electrically into pairs. By 
grouping, the plant takes on the aspeg 
of a two-unit plant. This is mace pug 
sible by isolating from each other th 
two groups of 11,500-volt bus in 
which the two pairs of generato 
feed. One transformer bank for e; 
section of 11.5-kv. bus feeding in 
one of two high-voltage lines con 
pletes the segregation. The two 11,50 
volt bus rooms are isolated physical] 
by the station service room betwee 
and electrically by there being no pos 
sibility of paralleling the two group 
Paralleling of the two 80,000-kva. gen 
erator groups is done only at 230 ky 

Other benefits from this segrega 
tion are: Increased transmission sts 
bility by the division of the stati 
output between two loaded transmis 
sion lines leaving them unparallele, 
at the sending end, minimizing th 
proportion of station generator outag 
from line trouble; provides 80,001 
kva. to facilitate transmission lin 
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SINGLE line diagram of electrical layout at Pit 5 powerhouse showing complete two-unit segregation of generators, buses 9 
and switching carried clear through to the two transmission lines 
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harging; eliminates the necessity of 
11,500-volt oil circuit breaker in 


1 sh he low-voltage side of the main trans- 
Mrmers which would have to be in 
xcess of 4,000-amp. capacity. 
ti Transmission Charging Problem 
ratio 


's al Interconnection of the 230-kv. 
By sqmransmission system was necessary to 
speqmpermit the transfer of power from 
» pogShasta Dam, shortly to be available, 
or thto areas where it can be utilized. This 
int@interconnection created the occasional 
necessity of charging approximately 
300 miles of 230-kv. transmission line. 
Because of war conditions synchron- 
ous condensers for the receiving end 
of the line were not obtainable. 

Estimates indicated the charging 
current requirements to be slightly 
in excess of that to be expected from 
one of the 80,000-kva., two-generator 
units with zero field excitation. An 
attempt to charge the line under these 
conditions would result in self-excita- 
tion of the generators and produce an 
uncontrollable rise in voltage. 

To permit a reasonable amount of 
feld excitation and to reduce the 
amount of line charging current re- 
quired of the machines, it was deter- 
mined that 37,500 kva. of shunt in- 
ductive reactance would be required. 
This reactance was purchased in three 
units, each consisting of one three- 
phase G. E. Co. 12,500-kva., 11,500- 
volt outdoor reactor. Installed facili- 
ties permit the switching of one, two 
or three of these reactors on to either 
11,500-volt bus section. The flexibility 
of this arrangement increases the use 
to be derived from these reactors in 
addition to that for line charging. 
























No Pilot Exciters 


Generators are equipped with direct 
| connected exciters. A pilot exciter, if 
used to furnish the field current of the 
main exciter would be driven from the 
main shaft with speed identical to that 
of the generator. Rejection of full 
load on one of the generators will be 
followed by speed rise of approxi- 
mately 25 percent. A pilot exciter 
does the wrong thing at the wrong 
time. The overspeed causes the pilot 
exciter voltage to rise at just the time 
it is desirable to have it fall. This in- 
creases the difficulty of holding the 
generator voltage (which climbs 
rapidly with increased speed) within 
reasonable limits. Such perform- 
ances are especially undesirable on a 
230-kv. system. 


1. 
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37,500 KVA. in three reactor units was installed at Pit 5 to permit sufficient field 
excitation to charge 300 miles of 230-kv. transmission line 


To provide the stable voltage source 
desirable for the main exciter field, it 
was suggested by J. P. Jollyman, chief 
of the Division of Hydroelectric and 
Transmission Engineering of this 
company, several years ago, that the 
station d.c. control battery be used to 
furnish the main exciter field current, 
it being the most stable and reliable 
source of voltage in any station. This 
suggestion was made in 1938 and was 





immediately worked out for Phoenix 
powerhouse which was then being 
planned. It is now in successful op- 
eration in four hydroelectric stations. 
Pit 5 becomes the fifth, but is the first 
on the 230-kv. system. As to equip- 
ment involved it simply amounts to in- 
creasing the capacity of the battery 
charging sets a sufficient amount to 
supply the 15 or 20 amp. required per 


generator. Should the charging set 


PIT 5 powerhouse located on Pit River near Redding, Calif.. becomes P. G. & E.'s 
52nd hydro plant, developing 160,000 kva., and bringing total hydro capacity “to 
1,082,191 kva. The four penstocks are 1,380 ft. in length 















































PLANT maintenance is reduced and comfortable temperature is maintained by self-cleaning air filter and air conditioning system. 
Cleaner, mounted in wall, and blower at left: heating and refrigeration unit (right) 


trip off at any time, the control battery power requirements. cut over, the closing button for t 
will supply the excitation temporarily To prevent paralleling the two sec- open breaker trips the closed breake 
until normal charging is resumed. tions of the station through the station and closes the open breaker consec 
Station power is supplied from auxiliary transformers, a double 440- tively. Thus it is simple to cut ove 
either one or two auxiliary power volt bus, metal clad cubicle type con- the 440-volt auxiliary feeders to on 
transformer banks 11,500 to 440 volts, struction, was installed. By means of source of supply if occasion require: 
1,500-kw. capacity, each sufficient to two remotely operated circuit breakers No spare transformers for these ban 
supply the entire station requirements. in these cubicles, mechanically and is needed since one bank becomes th 
One bank is fed from each section of _ electrically interlocked with each other spare for the other. 
11,500-volt bus. Normally the station _ to the effect nearly instantaneous dou- 
power load is divided between the two _ ble throw, each 440-volt power feeder Relays and Protection 
sources of supply, each section of the in the station may be cut over from 


; 3 ; on ae Relay protection is relatively sim 
station taking care of its own auxiliary one bus to the other. To simplify the YP : 


ple, yet complete. The 230-kv. line 
have directional over current, dire 
tional residual and over voltage fo 
any combination of line switching 
The main transformers, 11,500-vol 
bus and the generators have diffe 
ae ential relay protection overlapping 
a the sections. The generators, in addi 
ann ‘ ; 
tion to differential protection, hai 
over current, over speed, and elevate 
neutral protection. 

! This elevated neutral protection i 
obtained by connecting the high volt 
age winding of a 15-kw., 7,200-vdl 
distribution transformer in series be 
tween the generator neutral and 
ground and loading the low voltagt 
winding to capacity with grid resisto 
and connected to register an alarm 

only. 

In addition to duplicate metallia 
telephone circuits, two-frequency du 
plex carrier telephone equipment } 
being supplied by the General Elec 

ONCE in a hundred years there may come the flood of 75,000 cis or more for which tric Co. on the interrelated 2:0-kv 
the roller gates of the intake are designed circuits. 
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The Watthour-Meter— 
Modern vs. Old 


Extended tests conducted by eight utilities to determine the com- 
parative registration of recent and older types of meters on a 
typical spread of residential usages—Correlation also established 































between maximum kw. demand and monthly kwh. usage 
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7 ARTHUR B. CRAIG, Transmission and Distribution Department, Boston Edison Co.* | | | | 
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In late 1940, a survey on a national 
scale was started to determine the 
comparison of registration of modern 
em. and older types of meters. Two meth- 
ods were proposed: the first involved 


t the installation of a modern meter in 
ake series with the existing meter for the 
™ obtainment of comparative data; the 


ove second involved the installation of re- 
onal cording meters to obtain all pertinent 
ires facts on load characteristics. Of the 
an two methods, the Modern-Meter-Com- 
; thm parison method appeared to be more 
practical for the purposes of this in- 
vestigation and was therefore adopted. 

A suggested procedure and data Monthly Kwh Usage 
sheets were prepared and sent to a 


ie number of electric utilities. Briefly 
“ll the suggested procedure called for FIG. 1—Number of readings in various monthly usage exceeded 75 kilowatt 


the series installation of a modern 15- ™onthly kilowatt hour usage ranges kwh. hours, both meters to be read monthly 
amp. meter with an existing 5-amp. ®* month: (1) 10-75; (2) 86-125; (3) 126- for a period of six months. Modern 1 Hh 
200; (4) 201-300; (5) 301-400; (6) 401-500: 414 older type meters were all to be 


Number of Readings 





meter of the type manufactured be- 












Ms tween 1914 and 1926 whose normal we calibrated at the beginning of the test 
: so as to be within an accuracy range 
ea ee ae een. eens of 99.8 percent and 100.0 percent at |i 
“ : both full and light load calibration iT 
re cae san points. The installation of 15-minute oa 
- ees arr on ap ee oe demand meters was also recom- ! 
Mls sooo ere mended. The investigation was limited 
. , 80 to the 5-amp. size of older type meters 
om 2 | ce to and to domestic loads with the under- 
. 3 60 | standing that future investigations | 
_ 3 i ea) showing 110 "pain’or Toss” 1 || might be made on larger meters and 
s : 40 on commercial loads. Individual 
e z monthly readings which did not cover 
od o 20 a 28-32 day period were prorated on 
C a 30-day basis, and cases showing a 
i a usage of less than 10 kilowatt hours 
a were excluded. 
dy Monthly Kwh Usage Before this investigation reached 
A the actual field test stage, December 7, 
. FIG. 2—Percent of readings which show “gain.” “loss” and no “gain” or “loss.” 1941, arrived! Thereafter, for obvi- 
“KV “Gain” is excess registration of modern meter over older type meter. “Loss” is excess ous reasons, many companies found 
registration of older type meter over modern meter it impossible to make any tests and 
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others had to limit the number of in- comparative readings for a period of 
stallations. However, eight companies six months, the other two extended 
did participate; six of them obtained their investigation over a_twelve- 
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FIG. 3—"Losses” in registration shown by readings where modern meter registered 
less than older meter 
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FIG. 4—Relation between maximum kw. demand and monthly kwh. usage 
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Gains in Registration: 
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month period, There were a total of 
412 installations with 3,580 compara- 
tive monthly readings. Particularly 
noteworthy is the fact that approxi- 
mately 25 percent of the installations 
and 35 percent of the readings came 
from the Pacific Coast. 
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survey of two meter reading routes 
having a total of 517 customers, the 
customers with 115-volt, 2-wire meters 
and with a usage in excess of 75 kilo- 
watt hours were distributed as fol- 
lows: 


“a 


Annual Revenue’ Gain, Dollars 


EPA 


Size of Customers CustomersCustomers 








Meter Using Using Usin 

75-125 125-200 over if 

kwh. kwh. kwh. ii 
5-1-2 61 39 10 

10-1-2 " ‘ a8 Ez) 
15-1-2 1 D 
: gnc isha sis 2cents per Kwh. ~ Y 

109 62 20 


The 442 installations investigated 


/ # Kwh. TAZ oo 
naturally are only a very small frac- re Pe ir’ i S 
tion of the total number of older type 
5-amp. meters in domestic service, but L | leet — 
they are representative of this type of — 


installation and these results should 
give a reasonable indication of the 
conditions that may be expected in 
service. 

It is believed that the table and 
curves are self-explanatory and are 
therefore offered without comment. 
Individual situations should be care- 
fully analyzed before attempting to 
apply these data. 
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Kwh' Gain’ in Registration 


FIG, 7—Average kwh. “gain” for vari- 
ous monthly kwh. usages. Points rep- 
resent same brackets of consumption as 
in Fig. 1 
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FIG. 8.—Approximate annual revenue 
“gain” from modern meter for various 
monthly kwh. usages 





FIG. $9—"Gains” in registration shown 
by readings where modern meter reg- 
istered more than older meter 
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Reconditioning of Dry 
and Compound Bushings 


Remedies found for oil migration in compound-filled bushings and 
corona action in dry types in shop rehabilitation operations using 
special tubing turned to required tapered dimensions 





E.L. SCHLOTTERE, Assistant Superintendent of Substations, Philadelphia Electric Co. 





ONE of the major problems encoun- 
tered in reconditioning the type SI 
compound filled bushing is that of 
oil migration. Various methods to 
overcome this condition were tried 
experimentally but did not prove suc- 
cessful. It was finally decided that 
the best approach to the problem 
would be found by starting with the 
copper stud and pressing on a new 
paper tube. 

In 1938, tests were made on a 
number of samples of tubing fur- 
nished by the Continental-Diamond 
Fibre Co. This was the beginning 
of an experimental period which 
lasted several years in an effort to 
develop a material that would be 
of uniform quality and have proper 
dielectric characteristics including 
low loss values at 6 cycles. Cellulak 
was finally adopted for the purpose. 


Developing Design 

The first cores rebuilt with Cellu- 
lak tubing were assembled in the 
same manner as the original con- 
struction using cambric cloth and 
a copper ground sleeve. The elimina- 
tion of the cambric became the next 
consideration. This was readily ac- 
complished by wrapping the Cellulak 
on the conductor to form a cylinder 
to the dimensions of the original core 
plus the cambric. This cylinder was 
then turned down in a lathe to the 
tapered dimensions desired, Figure 
1. A copper coating y in. thick was 
sprayed on the paper to form the 
ground sleeve. A brass ring, ma- 
chined as indicated, to grade the 
voltage stress was soldered to the 
lower end of the spray coating and 
a copper flange for connection to 
the porcelain support flange was 
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Sprayed copper coating 


T32" thick~ 


Machined to grade 
| voltage stress 
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ne Oy” 


machined fo- 
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*.. Brass ring soldered 
to Copper spraycoating 


FIG. 1 Superseded form of rebuilding quite satisfactory but was deemed prone to 
treeing at the lower end of the stress ring which led to design shown in Fig. 2 


soldered to the upper end of the 
spray co: ting. 

This type of construction has been 
tested satisfactorily by power factor 
and the one-minute hold-voltage test. 
A number of these bushings have 
been in service for several years. 
However, the discovery of treeing at 
the lower end of the stress ring on 
another type of bushing using a 
similar stress ring construction, lead 
to a further change in design, Fig- 
ure 2, 

This design eliminates the possibil- 
ity of treeing due to a concentration 
of carbon, moisture or air in the 
area at the underside of the stress 
ring. It also increases the creepage 


Ground flange 
soldered fo --- 


Vso” thick ~. 
copper coating 


path at the lower end of the bushing 
and provides a greater thickness of 
paper insulation between conductor 
and ground. Power factor and one 
minute hold-voltage tests on this type 
of bushing have been satisfactory. 
Figure 3 shows an impulse break. 
down curve on a 34.5 kv. circuit 
breaker bushing of this design. The 
breakdown occurred under an ap- 
plied steep wave of 520 kv. at 03 
microseconds. The sketch indicates 
the puncture of the paper core on 
the lower end and passing back partly 
through the laminated structure of § 
the paper to the copper ground shield. 
Previous to breakdown, the bushing 
had passed the following tests: 


Sprayed — coating 


ma Me " 


ITIL 
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machined fo 
Proper dimensions 





FIG. 2—Improved design eliminates treeing and increases creepage path 


ELECTRICAL WORLD @®@ July 22, 


1944 

















nd 


9 


One-minute houa-voltage = 115 kv. 

Power factor (in air at 26° C.) 
= 2% 

Power factor (in oil at 26° C.) 
= 1.6% mmf. = 121 

R.M.S. 60 cycle flashover = 154 
ky. (Avg.) 

The cost of reconditioning a bush- 
ing with this type of core is approxi- 
mately 30 percent to 40 percent less 
(depending on ampere rating) than 
the use of a manufacture replacement 
core. 

Dry Type 

The simple dry type bushing (15 
lv. to 34.5 kv.) consisting of a sin- 
ge piece porcelain and a cambric 
wrapped conductor has _ reached 
power factor values up to 45 percent. 
In most cases this was caused by 
corona action on the cambric and the 
presence of moisture since this type 
of bushing is not oil or weather tight. 
The litharge and glycerine cement 
used to hold the mounting flange to 
the porcelain is also a source of con- 
sant maintenance because of its 
porosity. 

When reconditioning this bushing 
the litharge and glycerine is replaced 
vith Portland cement. The cambric 
is removed and the conductor is 


thoroughly cleaned. As shown in 
Figure 4, one copper spinning is 
sweated to the terminal cap and 
another to the top washer. The bot- 
tom plate is located on the stud and 
sweated in place. 

The bushing is assembled as fol- 
lows: 

1. Place the stud, with a glyptol 
treated cork gasket on the lower 
plate, into the porcelain. Hold in 
place with a jig. 

2. Preheat this assembly and fill 
the porcelein with Mineralac-33 
compound, 

3. Place a Glyptol treated cork 
gasket and the top washer on the 
porcelain. 

4. Insert a bronze cup spring 
washer as shown. 

5. Screw the terminal cap on the 
stud (against the spring washer) un- 
til the desired gasket compression is 
obtained. 

6. Turn the lower edge of the top 
spinning over the lower spinning and 
sweat together to make a water-proof 
joint. 

7. Sweat the top washer to the 
stud, 

8. Test assembly at 15 lb. sq. in. 
air pressure. (use 4 inch pipe plug 


hole in terminal czp) 


Microseconds 





FIG. 3 Impulse breakdown of 34.5 kv. rebuilt type SI-OCB bushing occurred in 0.3 


humidity correction established 
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FIG. 4 Dry type bushing improved by 
removing cambric and replacing the 
porous litharge and glycerine cement 
with Portland cement 


9. If test is satisfactory, install 
plvg. 

The assembled bushing is then 
tested by power factor and a one 
minute hold voltage test applied. A 
number of these bushings have been 
in service for several years and the 
power factor has remained stabilized 
at low values. Air pressure tests 
may be made in the field at time of 
power factor test if it is considered 
desirable to do so. 


Hydrogen Pressure 
In the report of the A.LE.E. ses- 


sion at St. Louis on power generation 
(page 80 of July 8, 1944 issue of 
ELectricaAL WorLp) it was inad- 
vertently stated that the maximum 
capabilities cited were based on 15 
psi. hydrogen cooling. Chairman M. 
S. Oldacre has called our attention to 
the fact that the six newly proposed 
maximum capabilities for standard 
generators (12,500 to 66,000 kva. 
contemplate the use of air cooling for 
the two smaller units and hydrogen 
cooling at 0.5 psi for the four larger 
units. 

These ratings and the correspond- 
ing values of power factor, short cir- 
cuit ratio and the added capabilities 
obtained by raising the hydrogen 
pressure will be discussed in a forth- 
coming article by Chairman Oldacre 
in ELEcTRICAL Wor.Lp. That article 
is designed to explain what the joint 
A.LE.E.-A.S.M.E. committeee has 
evolved for a new line of standardized 
turbogenerators with appropriate 
characteristics and margins. 
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Editorials 


How Reconversion Policy 
Might Be Interpreted 


IN BRINGING the reconversion battle between WPB and 
the military to a head it isn’t quite clear whether WPB 
Chairman Nelson has won or lost the order while winning 
the argument. It does, however, offer opportunity for 
speculation as to its effect upon electric utilities and their 
suppliers. 

In the ordinary meaning of reconversion, neither the 
utilities nor their suppliers for the most part have a recon- 
version problem. In very few instances will retooling be a 
deterrent to the immediate resumption of production for 
civilian consumption. The utilities will serve the same 
factories making something else and the manufacturers 
will in most instances make the same equipment for peace 
as for war. 

But reconversion isn’t as simple as that for the utility 
industry. It has a special kind of reconversion which 
might be called restoration of service quality. It is hoped 
that the Office of War Utilities is giving some considera- 
tion to this in its interpretation of permissible reconver- 
sion. 

For power-producing equipment such an extra long 
cycle of manufacturing time is required that during the 
balance of this year the industry and OWU will have to be 
thinking not about needs for 1945 but for 1946. There- 
fore, WPB ought to give very special consideration to 
some sort of a program that will permit scheduling of 
power plant equipment orders now. If something like 
this isn’t done the manufacturers will be forced either 
to let workers with special skills go or, just to protect them- 
selves, keep these men on the payroll boondoggling. 

In the field of transmission and distribution, where less 
time is required for manufacture, another reason exists 
for at least moderate relaxation by OWU. While utility 


systems have gotten by so far with a splendid record of 
minimum interruptions, there has been a constant and 
growing risk to service because of decreasing reser cs, 
This hazard should not be countenanced one day loner 
than is absolutely necessary. 

We are not urging relaxation at the expense of the war 
effort, either where material is hard to get or where labor 
is tight. In these situations the lid should stay on, but 
otherwise we feel that selective relaxation in moderate 
amounts at this time will be very helpful. There is every 
indication that most manufacturers supplying this field can 
handle utility orders without interfering with war orders, 
Where they are making urgently needed war equipment, 
such as radio and radar parts, it would be reasonable to 
expect relaxation only to the extent that war production 
does not suffer. In other words, the new machine tool 
policy can be adapted to this field this way. 

The selective relaxation would work to permit utility 
construction only to the extent that it did not put any 
added strain upon the labor supply in a labor-shortage 
area. If by using its own regular construction, main- 
tenance and service crews the job can be done there 
should be no reason for holding it up. However, if the 
work was in a tight labor area and the utility had to con- 
tract outside for labor, then the work should be deferred. 

It is hoped that OWU will recognize the need for some 
such interpretation of the new reconversion policy and 
find ways for a relaxation of utility purchasing and con- 
struction. 


The Big Users of Electricity 


A RECENT STUDY by Federal Power Commission of 
the energy requirements of industries gives the first 
national picture of the changes wrought by war demands. 
The big three—chemical, non-ferrous metals and iron— 
which in 1939 used 39 percent of the total for all manv- 
facturing, are estimated to use 54 percent this year. 

While all manufacturing was expanding its con- 
sumption from 1939 through this year a little over two 
times, chemicals were expected to be up three times and 
non-ferrous metals five times. The greatest expansion in 
use has been in transportation which in 1939 used 482 
million kw.-hr. and this year is expected to use 16 times 
as much, or 7,635 millions. 

Iron and steel which had first place as a consumer 
of kilowatt-hours in 1939 now is in third place and chem- 
icals which was in second place before the war is now 
at the top of the list. The greatest jump is in usage by 
non-ferrous metals which in 1939 was in sixth place and 
now is in second. 

When civilian loads return, many of the industries 
that changed place during the war will go back to where 
they were, but there may be some permanent changes. 
That, of course, will have to be determined later, but in 
the meantime the data, while estimates, are an interest: 
ing contribution to the industry’s economic data. 


ELECTRICAL WORLD @ July 22, 1944 





o- cade i eee see > ie oe 


a> =e os 4b ot 


— CD a Qo = ~o,.UCUr”/!) —_—- 


Ee = 


= fs o> 





ves, 


var 
bor 
but 
rate 
ery 
can 
ers, 
ent, 
& to 
tion 
tool 


ility 
any 
tage 
ain- 
here 

the 
con- 
red. 
ome 
and 
con- 


1 of 
first 
nds. 
n— 
anu- 


two 
and 
n in 
482 


mes 


mer 
\em- 
now 
» by 


and 


tries 
here 
ges. 
t in 
rest: 





Post-War Lighting Promotion 


IN THE PREPARATION of the insert in this issue com- 
memorating the tenth anniversary of Better Light—Better 
Sight a search was made for programs of national associa- 
tions affecting the post-war development and sale of light- 
ing. There are listed on one page those activities in which 
work is now under way or which have received the green 
light. But that is not all. In addition, there are several 
other programs now in the discussion stage without taking 
into consideration any of the individual programs of 
manufacturers. 

A study of these activities cannot help impressing one 
with the strength of the promotional effect that will be 
back of lighting after the war. It is probably the most 
extensive promotion that lighting has ever had, as well 
as the most diversified. Not only that but every phase of 
it is being carefully planned with an eye to making it as 
effective as possible. 

One.is also impressed, however, with the fact that all of 
these promotions are for the common purpose of improv- 
ing the quality and quantity of lighting, yet there is no 
over-all coordination. Surprisingly enough, the whole 
thing seems to hang together, yet it is conceivable that 
more might be accomplished when it comes time to put 
all these promotions to work if there were some simple 
coordinating body, if only for the purpose of assuring 
each group that it knew what the others were up to and 
why and how and when. 


The Dealers Organize 
WITH THE LAUNCHING of a drive for members in the 


new National Electrical Retailers Association, there is 
now no important group of the electrical industry that is 
unorganized. By not having a national association to 
speak for them, the dealers have never had representa- 
tion of -their own choosing in the preparation of any 
national promotional programs. In the post-war period 
this will be important because so much depends upon the 
whole-hearted dealer support of these national programs. 

Not only that but by joint exploration on the part of 
national bodies the way may be found for a better under- 
standing of the relationship of each to the other—their 
nutual inter-dependence. The dealer—supplier—service 
organization set-up of the electrical industry is different 
from anything found in the general run of retailing and 
for that reason much of the success of the operation in the 
electric appliance field depends upon an appreciation each 
of the other. 

Also, when dealers are represented by organizations in 
which electrical retailing is but an incidental item, there 
is little likelihood that it will receive much more than 
casual interest, whereas in the new NERA the whole 
attention by being constantly focused on electrical selling 
will bring more considered action. 

The formation of this new group more than ever accen- 
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tuates the need for a national coordinating organization 
of some kind for the entire electrical industry. Manu- 
facturer, wholesaler, contractor, dealer, utility—all are 
nationaliy organized yet there is no common meeting place 
for the discussion and resolution of common problems. 
Perhaps this new body may point the way because most 
of its problems will be matter for joint study with the 
branches of the industry. 


Effect of Silicones 


on Apparatus Design 
PROFOUND INFLUENCE upon the whole field of elec- 


trical apparatus design is certain to be the result of the 
new silicones recently announced. They afford an 
impregnant for Class B insulations which gives them 
opportunity to permit electrical functioning at tempera- 
tures well above those to which Class B materials with 
heretofore organic impregnants have been limited. The 
effect will show up in ratings, dimensions and insulation 
life of the equipment to which the relatively inorganic 
silicone is applied. 

At least a hundred degrees centigrade higher in operat- 
ing temperature is definitely assured and that is a large- 
scale upping of temperature from the 90-120 C. which 
has been the rule. In fact reports indicate that inorganic 
insulations like glass mica and asbestos will survive tests 
at 500 C. for many hours but sustained life is more safely 
assured at 250 or 275 C. 

Not everything electrical, by any means, will justify 
such temperatures but there is a wide field where they 
have to be met as an ambient or can be justified as an 
internally generated temperature. Sizes can be reduced 
provided the starting torque is not sacrificed or the 
limitations imposed by the magnetic iron, the copper, the 
winding joints or the bearings are not exceeded. The new 
impregnants are manifestly “a natural” for dry-type trans- 
formers and motors for street-cars, mine-cars and 
steel-mill drives where temperatures, throughout or at hot 
spots, are high. The promise is that even the lowly iron 
and toaster cords will have prolonged life. What they can 
do for large electrical apparatus is to be demonstrated. 

For the electrical engineer interested in associating 
electrical and thermal properties with the chemical origin 
of a plastic it can be said that silcones are silicated ketones 
with admixtures of favorable organic resins in advan- 
tageous proportions and polymer configurations. Essen- 
tially, the silicones are inorganic and derive their electric- 
thermal values largely from the processing which substi- 
tutes silicon (a nonconductor) for the chemical kindred 
carbon ( a conductor) which sets the carbonizing limit 
for the more familiar organic resins. It has taken several 
years and the effective collaboration of several agencies 
(Dow Chemical, Corning Glass, Mellon Institute, Owens- 
Illinois, Dow-Corning and Westinghouse) to perfect the 
polymerization technique and achieve the objective. 
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Trouble Ahead for 
High Grade Coal Users 


REGARDLESS of what finally occurs 
in the over-all bituminous coal supply 
picture, it looks like there is a particu- 
lar brand of trouble ahead for users 
of the high-grade special purpose 
coals produced principally in Dis- 
tricts 7 and 8. 

If this develops—and it appears in- 
evitable unless Germany can be de- 
feated in time for the resultant war 
production slash of 30 percent or 
more to affect high grade coal con- 
sumption this winter—a substantial 
part of the electric power industry 
will be affected, for in normal times, 
approximately 20,000,000 tons of its 
coal or about one-fourth of its total 
annual requirements, comes from Dis- 
tricts 7 and 8. 

Total production of this coal for 
the current coal year is estimated at 
180,000,000 tons. This is down 
somewhat from earlier days. Total 
demand for the coal year ending next 
March 31 is estimated at 195,000,000 
tons, divided as follows: Retail deal- 
ers, 60,000,000 tons: by-product uses 
and coke, 42,000,000 tons; industrial 
users, including electric utilities, 57,- 
000,000 tons, and railroad and ex- 
port, 36,000,000 tons. 


Coal Diversion 


The Solid Fuels Administration 
for War has two procedures, one in 
operation, the other forthcoming, for 
dealing partially with this deficit. It 
is diverting some of these high-grade 
coals away from electric utilities, and 
from railroads, to other users whose 
needs are more pressing. Also, it is 
preparing an order limiting deliver- 
ies of these coals for domestic use 
to 90 percent of the amount deliv- 
ered last year. It is expected that the 
first may provide as much as 3,000,- 
000 tons to users other than electric 
utilities and railroads which they 
otherwise would not get. The second, 
by cutting domestic use 10 percent, 
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is expected to cut the deficit by 6,000,- 
000 tons. If the diversions from elec- 
tric utilities and railroads are not 
later replaced, that would cut the 
deficit by as much as 3,000,000 more 
tons, leaving it at 6,000,000 tons. This 
may well happen, in the opinion of 
some. 

It might be argued that more of 
this high-grade coal should be di- 
verted from domestic users, whose 
furnaces do not demand the excellent 
coal required by many modern in- 
dustrial combustion plants. If it be- 
comes obligatory to make more of 
these coals available for vital war 
needs, some such cut may be made, 
but the prospects in this field are 
limited. Any broad breakdown of es- 
tablished distribution patterns inevi- 
tably involves added transportation. 
and the prospect of shipping Illinois 
coal into West Virginia for domestic 
use to replace high-grade coal shipped 
to an Illinois war plant soon loses 
its attractiveness. 


Great Lakes Gets Traffic 


The burden on railroads has fur- 
ther complicated the matter, for it has 
required that every ton of coal which 
can be moved over the Great Lakes 
take that route, Thus, SFAW is try- 
ing to cram into a shipping season 
of about 34 weeks a region’s coal 
supply for 52 weeks. This requires 
that high-grade coals which might 
now be going to utilities be diverted 
to the Lakes while they are open. 
While this summer deficit normally 
might be made up after Lake traffic 
has closed, and to some extent will be, 
electric utilities may not get all that 
they might expect, for through it all 
SFAW faces at least a 6,000,000-ton 
deficit of high grade coal. 

Under the circumstances, the argu- 
ment runs, utilities, whose summer 
loads are normally lighter than in 
winter, could help out by burning 


poorer grades of coal compensating 


. for its inefficiency by using equip. 


ment which normally would not |e 
required to carry summer loads, \ ot 
only would this save the best co.ls 
for winter loads, which demand pe ak 
efficiency from all capacity, but ii 
would help insure that no producers 
of lower-grade coal stand idle this 
summer for want of orders, as has 
been true to some extent so far. In 
normal years, summer idleness of 
low-grade producers is inconsequen- 
tial, but in these times, with every 
ton of coal vital, tonnage not brought 
above ground is gone forever. 


They Don’t Like It 


Such a course is understandably 
unpopular with utility operating men 
because of its adverse effect on main- 
tenance and operating costs. Fur- 
thermore, many utilities have consid- 
erable trouble locating lower-grade 
coal which is good enough to be 
used in boilers designed for high- 
grade coals. But there is no question 
that utilities which use low-grade 
coals to the best of their ability help 
a tight situation. 

Another factor complicating the 
high-grade coal supply picture is the 
peacetime practice of some utilities of 
placing firm commitments for as lit- 
tle coal as possible, and buying their 
needs in excess of such amount 
when and as needed. Sound operat- 
ing practice in normal times, this 
causes trouble today, for about the 
only free coal today is very low-grade, 
and companies which are unable to 
buy usable coal must call on SFAW 
for directives. The disrupting effect 
of directives is cumulative, spreading 
wider and wider as SFAW has to 
scurry around for coal to replace that 
originally diverted to meet the first 
directive. 


Oil Supply 


The “off-again-on-again” oil sup- 
ply has contributed to the confusion. 
While it affects only District I, 17 
Atlantic Coast states, and less than 
25 plants therein, the amount of coal 
concerned is considerable. These 
plants were refused oil, then allowed 
to use it last November, refused it 
again two months later and allowed 
to use it again this spring. It now 
appears that oil for generation may 
again be shut off. It’s nobody’s fault, 
but it complicates the coal purchas- 
ing of the companies concerned. 
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ently, the anticipated shortage was 
aised to 30,000,000 tons on the basis 


ered by two other strikes of at least one 


would yield 618,000,000 tons, a deficit 
of 8,000,000 tons. Accordingly, Ickes 


asked miners to dispense this year with 
the vacation they won only recently. 
How widely his request will be com- 
plied with remains to be seen; but if 
the industry works a 52-week year at the 


SFAW’s figures indicate. 


June 1 for the industry was 83, four 
days ahead of the supply on May 1, but 
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30 days under the average number of 
days’ supply on hand June 1, 1943. 
By regions, days’ supply totals were 
as follows for June 1, 1944, May 1, 1944, 
and June 1, 1943, respectively: 

New England, 106-91-160;° Middle 
Atlantic, 75-69-104; Ohio, 60-59-83; 
Michigan, 82-77-157; Ilinois-Indiana, 
74-70-100; Lower Missouri Valley, 83- 
80-75; Lake Docks territory, 122-105- 
170; Southeast, 119-128-137; South- 


west, Mountain and Pacific, 157-145- 
114; total, all regions, 83-79-113. 


American Utility Rights 
Cancelled by Argentina 


The American & Foreign Power 
Co. for the third time this year suffered 
heavily at the hands of Argentine Fed- 
eral commissioners when the commis- 
sioner in the Province of Corrientes 
recently cancelled the municipal con- 
cession under which Compania de 
Electricidad de Corrientes was operat- 
ing. 

Other subsidiaries in the Provinces 
of Tucuman and Entre Rios were ex- 
propriated this year. 

Action against the Corrientes com- 
pany was taken on the ground that 
its activities were “contrary to public 
interest.” This charge was based only 
on the statement that “it had been 
found that the existence of this com- 
pany was purely nominal and that it 
had no autonomy or freedom of action. 
being financed. directed and controlled 
by a foreign firm situated outside 
Argentina.” 


Southwest Drought Brings 
Added Power Demands 


The current drouth. is causing a rec- 
ord-breaking demand for electric power 
in several isolated areas of the South- 
west, C. S. Lynch, executive vice-presi- 
dent of the Arkansas Power & Light 
Co. and chairman of the operating com- 
mittee of the Southwest Power Pool, 
stated last week after a committee 
meeting. 

“In Arkansas we are having an un- 
precedented demand for power for rice 
irrigation in the Grand Prairie around 
Stuttgart and Lonoke,” Mr. Lynch said. 
“This year we are supplying more than 
800 rice wells, an increase of about 
100 over last year. That means an 
increase of more than 3,500 hp. in one 
area, which is served almost entirely 
from a 66,000-volt circuit, and it means 
a tremendous demand on this circuit.” 

Although all of the generating capa- 
city obtainable has been added to var- 
ious parts of the power pool, the in- 
creased load caused by war plants and 
hot weather has just about kept pace 
with this increase,” he stated. In most 
instances, according to Mr. Lynch, the 
unprecedented demands are working 
hardships on certain lines that are being 
overloaded, and not on the overall gen- 
erating. plants. 

The Arkansas-Louisiana-Mississippi 
system in which the Arkansas Power & 
Light Co. normally operates is supply- 
ing about 25 percent more power this 
year than it was supplying the same 
time last year. he said. In Arkansas 
alone the load is probably more than 25 
percent above that of last year. 


INTAKE AT DENISON DAM—This intake structure controls the flood and power 
conduits of the Denison Dam, dedicated on July 1. Located 800 feet from the power 
house and stilling basin exit, the building is erected in the reservoir of the dam 
whose embankment can be seen in the background 
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“The Little Inch” pipeline which 
started operating last December took 
from our system more than half of the 
amount of power the new Harvey Couch 
plant at Stamps can generate,” said My 
Lynch. Other increased war loa: 
about totaled the remainder of th. 
plant’s output. New load deman 
brought on by the drouth have hee 
piled upon these, and it has created , 
record-breaking demand on our sy; 
tem.” 


Aluminum Freed by WPB 
for Use in Civilian Goods 


Use of aluminum for civilian good: 
including many industrial items ha 
been approved by the War Production 
Board. However any manufacturing 
done must not involve the use of map. 
power, materials or facilities needed jy 
the war production program. 

Three other orders to speed the re. 
conversion program of industry are t 
be issued as follows: permitting manu. 
facturers to make working models of the 
post-war items they hope to produce, 
July 22; allowing producers to acquire 
machine tools and other production ma- 
chinery, Aug. 1; and permitting the 
production of civilian goods in any area 
where manpower or production facilities 
will not be taken from war production. 
Aug. 15. 

Under the order use of aluminum is 
permitted in the manufacture of these 
items, parts, components, and subas 
semblies: cathodes. for the electrolytic 
refining of zinc and cadmium, electric 
bus bars, conductors and current-carry- 
ing accessories, condensors, motor: 
switch gear equipment, industrial type 
lighting equipment. portable electric 
tools. repair and maintenance parts o/ 
electrical equipment, refrigeration and 
heating coils and fins. 

Many other items are also included 
though in many cases clauses limit 
the conditions of manufacturing use. 


U-1 Addition Simplifies 
Material Procurement 


Direction 2 to order U-1, allowing ap- 
plications approved before June 10 
obtain and use materials on the same 
simplified basis that applies to appli 
cations approved after June 10 has been 
issued by the Office of War Utilities. 

Under Direction 2, utilities are av 
thorized to use the allotment number 
U-2 instead of specific quarterly allot- 
ments previously issued for controlled 
materials. The U-2 symbol may not be 
applied to orders for more than 10 
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which tons of steel, 10,000 lbs. of copper wire 


om and cable or 5,000 lbs. of aluminum 
F * wire and cable for specific jobs. Utili- 
Louc 


: ties are also authorized to use materials 
id Mr, and equipment on authorized jobs in 

loads excess Of the amounts specifically au- 
of the thorized for such jobs provided they 


“ are the same kind, type, size and capa- 
een city equipment and materials as were 
ated 4 specifically authorized. This does not 
I sys. ¢ 


apply to poles, cross arms, transformers 
and meters, which are limited to the 
amounts specifically authorized. 

Nothing in Direction 2 requires utili- 
/PB ties to change orders already placed. It 
ods I 2s emphasized that the direction con- 
stitutes no relaxation of standards for 
goods fH material use. It specifically forbids 
s has ff work on revoked or completed jobs 
uction Ml and binds utilities to work only on the 


turing J job described in the approved applica- 

man- MM tion. All special conditions attached 

led in MM to the original application as approved 
are continued, and the use of any kind, 

l€ re- MB type, size, or capacity of material or 

ire tof equipment other than that specified in 

nan: #/ the approved application is forbidden. 

of the 

duce, . 

quire 

Yakima Votes P. P. &L. 

- 20-Year Franchise 

es 

tion. Regaining a portion of the ground 
lost several years ago, Pacific Power & 

im is Light Co. was voted a 20-year franchise 


these MB by residents of Yakima, Wash., at an 
thas MM election held July 11. 


lytic Voters of Walla Walla, Yakima’s sis- 
ctric HH ter town, rejected a similar proposal 
arry- @™ by a narrow margin. ; 

tors, With absentee ballots remaining to 


type HE be counted, a tabulation of election re- 
ctric # sults showed that Yakima voted 3,495 


's of MM to 2,940 in favor of granting the fran- 

and #™ chise. Walla Walla refused a franchise 
by a vote of 2,117 to 1,958. 

ided Election results will have little effect, 

imit fi however, on service in either commun- 


e. ity. When Pacific Power & Light’s orig- 
inal franchise expired in the two towns 
several years ago, the utility continued 
to render normal service. Now that Ya- 
kima has granted a new franchise, 

ant however, plans call for the installation 
there of a new street lighting system. 


ap- 

) to é 

ime 

li- ; 

Pg boilers Use Coal or Gas 
Alabama Power Co. has converted the 

au boilers at its Chickasaw steam plant to 

ber @ utilize either pulverized coal or natural 

lot: HM gas as fuel. Boilers at this plant were 


led MM erected to operate on pulverized fuel 
be MM exclusively. The transition from coal 
00 to gas or vice-versa can be accomplished 
in a few minutes. 
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Transformer Lack Bars 
New Line Construction 


Shortage of Poles Precludes Liberalization of U-1 Order in Next Few 
Months Regardless of WPB Permission to Increase Civilian Production 
—Power Division Discusses Changes to Reduce Utility Paperwork 








HIS WORK IS DONE—William O. Kel- 
logg (right), supervisor in the distribu- 
tion department, The United Iluminat- 
ing Co., Bridgeport, Conn., receives a 
gift from President William C. Bell in 
recognition of Mr. Kellogg's service of 


55 years and one month. He retired 
July 1. Starting as bill collector and 
office boy. Mr. Kellogg later served as 
lineman, dynamo tender, superintendent 
of electrical maintenance at Congress 
Street station, and as chief operator at 
the Steel Point plant when it went into 
operation in 1923. A company lunch 
eon was tendered Mr. Kellogg. 





WPB Approves Additional 
278,500 Electric irons 


Authorization for the manufacture 
of an additional 278,500 electric irons 
by four more manufacturers brought 
WPB’s iron program this week to 2,- 
037,838 units, slightly in excess of the 
program originally authorized. 

Latest manufacturers authorized to 
make irons are the Siles Co., Circleville, 
Ohio, 5,000; Industrial Tool & Die Co., 
Minneapolis, 5,000; Birtman Electric 
Co., Rock Island, Il., 93,500; and Chi- 
cago Electric Co., Chicago, 175,000. 

Birtman Electric, being in a group II 
labor area (area of anticipated acute 
labor shortage) will be restricted to 
manufacture of 15 percent of its quota 
in Rock Island and has contracted with 
the Dominion Electric Co., of Galion, 
Ohio, to manufacture the remainder. 
Chicago Electric, in a group I area (area 
of acute labor shortage) has contracted 
for its entire output to be manufactured 
by Dominion. 


Shortages of transformers and poles 
are expected to preclude any liberaliza- 
tion of line construction under order 
U-1 or its supplementary orders in the 
next few months regardless of the ex- 
tent to which WPB permits manufac- 
turers to put idle manpower and mate- 
rials into civilian production, spokesmen 
for the Office of War Utilities said this 
week. 

Discussion of changes in U-1 and its 
supplementary orders which would give 
automatic approval to many projects 
which now must be submitted on form 
WPB-2774—and which are almost auto- 
matically approved when so applied for 
—are under discussion by OWU’s 
Power Division, but no action on them 
is anticipated for some time. It was 
emphasized that these changes, except 
in one relatively minor instance, would 
not represent any relaxation of the 
standards for line construction. 

Effect of the changes would be to re- 
duce appreciably paperwork by utilities 
and OWU. 


Effect of Clash Unknown 


To what extent the recent clash be- 
tween WPB chairman, Donald M. Nel- 
son and the joint chiefs of staff over the 
former’s plan for limited resumption of 
civilian production on an even broader 
scale will affect other OWU programs, 
notably that for turbines and generators, 
was not immediately known. 

Top OWU officials are discussing the 
problem posed by numerous requests 
for additional generating capacity 
which have been turned down previ- 
ously because they just could not 
qualify under the rigorous standards on 
which power installations were judged. 
That some decision will have to be made 
relatively soon is obvious, for the capac- 
ity to make generating equipment is 
available, materials may be had to a 
moderate degree at least, and the de- 
mand is certainly there. 

That equipment manufacturers want 
business is apparent from a statement 
by an Interior Department power 
spokesman, who told ELectricaAL Worip 
that. manufacturers are urging it to 
exert all influence possible for the fabri- 
cation of equipment for numerous de- 
ferred Interior projects. 
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SHASTA STARTS DELIVERY—Pacific Gas & Electric Co. takes 


multiple-purpose Central Valley Project 


Shasta Generators 
Operating Officially 


Substantially increasing California’s 
supply of electrical energy, two genera- 
tors of 150,000 kw. capacity officially 
were placed in operation at Shasta dam, 
July 14, though actual delivery of 
power has been made to the Pacific 
Gas & Electric Co. since last June. 

Keystone structure of California’s 
multiple-purpose Central Valley pro- 
ject, Shasta dam, power house and 
Shasta-Oroville transmission line have 
been on an emergency construction 
basis. 

When electrical installations are com- 
plete after the war Shasta power plant 
will have an installed generating capac- 
ity of 375,000 kw. developed from hy- 
draulic turbines totalling 515,000 hp. 
The 75,000 kw. veriical shaft generators 
are connected to 103,000 hp. turbines 
with a solid steel shaft 42 in. in diame- 
ter and more than 35 ft. long. 

Full deliveries of power to the P. G. 
& E., which distributes it under con- 
tract with the Government, will be 
made at the end of the current year. 


R. Lloyd Named Chairman 
Of House Wiring Group 


R. L. Lloyd, associate electrical en- 
gineer, National Bureau of Standards, 
Washington, has been named chairman 
of a special committee to study and 
report on wiring methods and other 
National Electrical Code treatment of 


prefabricated houses. His appointment 
was announced by Alvah Small, chair- 
man of the Electrical Committee of the 
National Fire Protection Association of 
which the special committee is a part. 

Other committee members will be J. 
H. Arnold, National Board of Fire Un- 


Ln 


300,000 kw. from 


derwriters, New York; R. F. Davis, 
American Telephone and Telegraph 
Co., New York; C. M. Fife, West Penn 
Power Co., Pittsburgh; C. A. Finkel, 
The Okonite Co., Passaic, N. J.; H. G. 
Knoderer, General Electric Co., Bridge- 
port, Conn.; W. J. Mahan, electrical in- 
spector, New Haven, Conn.; W. R. 
Rilling, Underwriters’ Laboratories, 
Inc., Chicago; Harry H. Steidle, Pre- 
fabricated Home Manufacturers’ Insti- 
tute, Washington; and Howard P. Ver- 
milya, National Housing Agency, Wash- 
ington. 
a 


Detroit Rate Hearing 
Adjourned to July 24 


Michigan Public Service Commission 
has adjourned the Detroit Edison Com- 
pany’s rate hearing to July 24 at the 
request of James H. Lee, assistant cor- 
poration counsel for the City of Detroit. 
This is the second adjournment in the 
present hearing. 

The hearing results from the State 
Supreme Court’s recent decision criticiz- 
ing the commission’s failure to adjust 
all utility rates so that federal excess 
profits taxes would be eliminated. The 
commission has interpreted the supreme 
court decision as meaning a public serv- 
ice company should not charge war 
taxes as part of operating expenses when 
determining rates. 

Paul W. McQuillen, attorney for the 
company, at the July 11 hearing took 
exception to previous testimony by 
Richard A. Sullivan, city rate analyst, 
that rates could have been reduced 
$13,457,000 last year, eliminating the 
federal tax, and leaving a net income 
of $9,934,000. 

“The minimum rate base and the 
maximum rate of return already are far 
below a fair rate of return,” McQuillen 
said. 
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The Edison company began presentg. 
tion of its evidence after the commission 
refused McQuillen’s motion for dismis. 
sal, and after the City Ice & Fuel Co, 
represented by Howell D. Van Auken, 
of Detroit, an intervenor in the hearing 
and the City of Detroit has rested their 
cases. 

Charles R. Landrigan, assistant cop. 
troller for Detroit Edison, testified that 
the average rate per kilowatt hour paid 
by residential consumers decreased 
from 3.42 cents in 1939 to 3.09 in 1943. 
after the company began offering step 
reductions as consumption increased, 
He declared the basic rate schedule js 
the same. During this period cost for 
commercial users, he said, dropped 
from three cents to 2.7 cents, and for 
industrial consumers from 1.198 to 1.09 
cents. 

Mr. Landrigan also testified that pay. 
ment of the City of Detroit’s 1943 excise 
tax on the amount the company pays in 
federal excess profits taxes, now before 
the Wayne County Circuit Court in a 
test to determine its validity, would re. 
sult in a $1,737,000 deficit at the end of 
the year if rates were reduced to elin- 
inate revenues on which excess profits 
taxes were paid, and if these taxes were 
not charged to operating expenses. 

Van Auken, through testimony pre- 
sented by J. N. Hepbringer, chief elec. 
trical engineer for the City Ice and Fuel 
Co., declared the Edison company’s 
power rate was “discriminatory” and 
imposed an unduly high primary power 
rate. He criticized the “exorbitantly 
high minimums of the alternative power 
rate.” 


FPC Sets Utility Hearing 


The Federal Power Commission has 
directed the Public Service Electric and 
Gas Co., Newark, N. J., to show cause 
at a hearing why the commission should 
not order the company to adjust its 
plant accounts by almost $68,000,000 es 
tablished as excess over original cost 
of facilities. 

The hearing has been set for 
September 18 in the office of the Pub 
lic Utility Commission of New Jersey, 
in Newark. The state board may par- 
ticipate. 


Granted 25-Year Lease 


A franchise covering the use of rights- 
of-way along all Kitsap (Wash.) County 
roads for the erection of power line: 
has been granted to the Kitsap County 
Public Utility District by the county 
commissioners. The franchise, good for 
25 years, is to be exercised only in event 
the PUD decides to establish power 
service. 
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'500,431,671 Allotted 


to REA Since 1935 


Since the start of the rural electrifica- 
‘on lending program in 1935, $500,431,- 
71 has been made available to Rural 
lectrification Administration for lend- 
ing purposes up to the start of the 1944- 
5 fiscal year, REA has announced. 

Of this amount, $13,931,671 came 
‘om emergency relief funds allocated 
, the program by executive order of the 
President in 1935. The remainder has 
een made available by Congress, either 
; direct appropriations or as authoriza- 
ions for REA borrowing from the RFC. 
he Congressional authorization for 
PFA loans in 1944-45 is $25,000,000. 
REA loan allotments have been made 
, 875 borrowers. Up to May 31, 1944, 
e borrowers had been advanced $354,- 
7,688 for construction of rural dis- 
ibution lines; $13,480,875 for generat- 
ng facilities; $11,046,797 for transmis- 
on lines and $6,044,038, which, under 
e Rural Electrification Act of 1936, 
EA borrowers can relend to indi- 
idual consumers for wiring, plumbing 
nd appliance installations. 

From funds advanced, 813 borrow- 
son April 30, 1944 were operating 
5.194 miles of rural power lines in 
) states, Alaska and Virgin Islands. 


ccredits Utility Courses 


Increased cooperation between indus- 
y and higher education is seen in a 
ogram just established for Common- 
ealth Edison Co. by Illinois Institute 
Technology under which certain 
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5 YEARS OR MORE—Foremen of 13 of the 16 districts of the construction and 


courses conducted by the utility’s indus- 
trial relations department are accepted 
for credit toward a college degree upon 
passing a college examination. Edison 
courses recognized by Illinois Tech total 
seven, all electrical engineering; four 
are undergraduate, three post-graduate, 
according to president Henry T. Heald, 
of Illinois Tech, 


Labor Scarcity Threatens 
to Halt Ross Dam Work 


Shutdown of work on the second step 
of Seattle (Wash.) City Light’s Ross 
Dam, with a resultant loss of about 300,- 
000,000 kw.-hr. of potential electric 
energy, is considered a strong possi- 
bility as a result of an acute manpower 
shortage in the Seattle area. 

Warning that cessation of work on 
the $10,000,000 Skagit River power 
project may become necessary unless 
a higher manpower priority rating is 
granted for the job was contained in 
telegrams forwarded to Paul V. McNutt, 
chairman of the War Manpower Com- 
mission; President Roosevelt, Interior 
Secretary Harold Ickes and Donald M. 
Nelson, chairman of the War Production 
Board, by Congressman Warren Mag- 
nuson of Washington. 

Pouring of concrete for the second 
step of the dam is slated for late sum- 
mer or early fall. Lighting Superin- 
tendent E. R. Hoffman of City Light has 
already warned that in order to proceed 
with the work the contractor, General 
Shea-Morrison, will find it necessary at 
least to double the number of men now 
working on the project. 
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ndintenance of lines department of the Duke Power Co. have been with the com- 





any 35 years or more. 








R. Wolfe 
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The veterans from left to right are O. A. McCall, G. C. 
Helms, A. L. Sides, L. E. Godwin, F. S. Neal, Jr.. W. F. Grenshaw, J. C. Whitley. 
. C. Kimbrell, J. D. Campbell, L. T. Upton, J. M. Massey. C. L. Knight and 
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Surplus War Items 
Available to Utilities 


OWU Attempting to Put Possible 
Buyers in Touch with Sources 


War surpluses of items of use to 
electric, water and gas utilities are be- 
coming available in increasing amounts, 
and the Office of War Utilities is at- 
tempting to put prospective utility buy- 
ers in touch with government disposal 
agencies. 

Sales of war surpluses already nego- 
tiated have been tiny in comparison 
with the business done under OWU’s in- 
ventory redistribution: program, and 
probably less than $500,000 worth of 
business in war surpluses has been 
transacted so far under the new pro- 
gram, but it is anticipated that volume 
will increase. One of the largest trans- 
actions yet completed involved the sale 
of about 300,000 lbs. of cable to a 
West Coast utility by the Reconstruction 
Finance Corporation. 

OWU is notified of available sur- 
pluses in which utilities might have an 
interest by RFC or one of its subsi- 
diaries such as Defense Plant Corp. or 
Metals Reserve Corp. These agencies 
have been designated to dispose of speci- 
fied surpluses by Will Clayton, Surplus 
War Property Administrator. OWU in 
turn notifies its regional engineer han- 
dling the territory in which the surplus 
is located, and utilities which might 
be interested are notified by the regional 
agency. 


Avoids Price Negotiations 


As in its inventory redistribution pro- 
gram, OWU stays out of price negotia- 
tions. Basic WPB policy appears to be 
that no company may be refused per- 
mission to buy material other than sur- 
plus if authorization to buy such ma- 
terial would otherwise be forthcoming, 
but it is not anticipated that many—if 
any—such cases will arise. Since gov- 
ernment disposal agencies are not in- 
flexibly committed to a policy of selling 
surpluses without loss to the govern- 
ment, price is open to negotiation and 
compromise. 

OWU is discussing the surplus dis- 
posal situation with manufacturers in 
an attempt to keep its program on a 
basis which will be satisfactory to 
them as well as to the government and 
the utility industry. 

Other government disposal agencies 
will report to OWU the existence of 
surpluses which might be of interest 
to the utility industry, although Clay- 
ton’s division of responsibility for sur- 
plus disposal will insure that RFC and 
its subsidiaries will handle most utility 
items. 
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May Canadian Output 
Sets All-Time High 


Central electric stations in Canada 
produced 3,584,815,000 kw.-hr. in May, 
the highest total of any month on 
record, the Dominion Bureau of Statis- 
tics has reported. It compares with 
3,277,198,000 kw.-hr. 
3,511,201,000 kw.-hr. in May, 1943. 

During the first five months of this 
year production totalled 17,203,640,000 
kw.-hr., compared with 16,311,543,000 
kw.-hr. in the corresponding period of 
last year. 

Exports to the United States in May 
amounted to 242,128,000 kw.-hr., com- 
pared with 218, 542,000 kw.-hr. in April 
and 236,114,000 kw.-hr. last year, the 
total for the five-month period aggre- 
gating 1,050,300,000 kw.-hr., compared 
with 1,056,453,000 kw.-hr. 

The figures released by the Dominion 
Bureau show what an increasingly im- 
portant part Quebec’s power production 
is playing. During the first five months 
of the year the province produced 
10,029,644,000 kw.-hr., representing 58.3 
percent of the entire Dominion output. 
In the corresponding period of last 
year the province produced 56.5 percent 
and in 1942 it produced 55 percent of 
the Dominion total. Ontario’s contribu- 
tion to total Dominion production, on 
the other hand, has declined in the past 
three years, output there in the first 
five months of this year being 25.7 per- 
cent of the Dominion total; 26.7 per- 
cent last year and 27.8 percent in 1942. 


FPC Interference 


Causes Resignation 


Charging federal interference with 
the authority of the Indiana Public 
Service Commission as one of the rea- 
sons, William A. Stuckey has resigned 
from the commission and has been suc- 
ceeded by Hugh Abbett, chief engineer 
for the commission since 1942. 

In his letter of resignation to Gov. 
Henry F. Schricker, Mr. Stuckey, one 
of the two democrats on the commis- 
sion, blamed especially the Federal 
Power Commission for interference de- 
claring, “Many of the acts of this bu- 
reau within the several states, as I view 
them, are to set the stage ultimately for 
government ownership and control of 
all public utilities. This would be the 
end of private initiative in this field of 
business activity.” 

Mr. Abbett was first appointed in the 
engineering department of the commis- 
sion in 1919 following his discharge 


in April and 


from the army. In 1934 he became an 
engineer for a New York public utility 
consultant and in 1938 joined the Fed- 
eral Power Commission where he re- 
mained until 1942. 


Southeastern President 
Reveals Section Leaders 


Appointment of four section and com- 
mittee chairmen of the Southeastern 
Electric Exchange for the ensuing year 
has been announced by President R. 
Paul Smith. 

Those appointed are: 

Accounting Section—Robert E. How- 
ard, Jr., general auditor, Alabama 
Power Co., Birmingham. 

Commercial Section—Hugh O. Isley, 
general sales manager, Carolina Power 
& Light Co., Raleigh, N. C. " 

Employee Activities Committee— 
Homer M. Pace, vice-president, South 
Carolina Power Co., Charleston. 

Engineering & Operation Section— 
Henry B. Sargent, vice-president and 
general managef, Mississippi Power & 
Light Co., Jackson. 


MEETINGS 


International Association of Electrical Leagues— 
Annual conference, Detroit, Mich., September 
20- Cc. Small, secretary, 155 €. 44th St., 
New York 17, N.Y. 


Previously Listed 


American Institute of Electrical Engineers—Pa- 
cific Coast technical meeting, Biltmore Hotel, 
Los aoe Calif., August 29-September |. 
H. Henline, national secretary, 33 W. 39h 
Sin New York ig, N. 


International Association of Electrical Inspectors— 
Northwestern section, Olympian Hotel, Olympia, 
Wash., August 21-23: E. B. Morrison, secretary, 
P.O. Box 70, Portland, Ore. Southwestern sec- 
tion, Modesto Hotel, Modesto, Calif., August 
28-30; Gerber, secretary, Room 205, City 
Hall, oo gr ene Calif. Western section, 
Claypool Hofel, Indianapolis, Ind., September 
11-13; H. Moore, secretary, 320 N. Meridian 
St., ledipeapotle ind. Eater section, DeWitt 
Clinton Hotel, Albany, N Y., September 18-20: 

N. Squires, secretary, "85 John St.. New 
York, na Ainsley Hotel, 
Atlante, Ga., September 25-27: A. M. Miller, 
secretary, 219 Governor St., Richmond 19, Va. 


Edison Electric Institute Accident prevention 
committee, E.E£.1, headquarters, New York, N. Y., 
September 12-13. Col. H. S. Bennion, myenaing 
eer, 420 Lexington Ave., New York | 


Southern section, 


Iuminati ineering Society—Annual conven- 
tion, Eeonaier Beach Hotel, Chicago, if, 
September 14-16. A. D. Hinckley, executive 
secretary, 51 Madison Ave., New York 10, N. Y. 


Indiana Electric Association—Annua! fall meeting, 
French Lick a Hotel, French Lick, Ind., 
ptember 20-22. £. F. Hauser, secretary. 
treasurer, 1414 Circle Tower, Indianapolis, Ind. 
Association of Iron and Steel Engineers—Annua! 
meeting, Wm. Penn Hotel, Pittsburgh, Pa, 
September 25-27. Brent Wiley, ee di- 
rector, Empire Bldg., Pittsburgh 22, 


Municipal Electric Utilities Association of New 
York State—Annual meeting, Lake Placid Club, 
Lake Placid, ¥ September 26-28. TT. J. 
Mckee. secretary, 200 E. Third St, Jamestown, 


Consolidated Edison 


Petitions to Merge 


Consolidated Edison Co. of Ney 
York, Inc., has petitioned the Public 
Service Commission for approval ty 
merge with its utility subsidiary con. 
panies, taking over the assets and opera. 
tions of Brooklyn Edison Co., Inc., New 
York and Queens Electric Light 
Power Co., New York Steam Corp, 
Westchester Lighting Co. and Yonker 
Electric Light & Power Co. The mer. 
ger would not include the Consolidated 
Telegraph & Electrical Subway Co, 
owner and operator of an electrical duct 
system in Manhattan and the Brony. 

President Ralph H. Tapscott in the 
petition states that the company be. 
lieves such a merger is in the interest 
of the consumers and of the public and 
that it “would bring about a corporate 
structure which would conform to op. 
erating reality.” 

The merger is expected to cut operat- 
ing expenses and taxes. 

It is proposed, unless the Public 
Service Commission should otherwise 
determine, to -pay minority holders for 
each share of their stock in the sub. 
sidiary companies as follows: 

Brooklyn Edison stockholders would 
receive $135; New York and Queens 
Electric Light & Power Co., $108.625 for 
preferred and $115 for common; New 
York Steam Corp., preferred, series A. 
$7 dividend, $82 and cumulative pre. 
ferred, $6 dividend, $72, common, $10. 

All of the outstanding stock of the 
Westchester and Yonkers companies is 
owned by Consolidated Edison. Total 
payments to minority stockholder: 
would amount to $1,287,293.88 on the 
above basis, assuming that none of the 
minority stockholders demands payment 
for his stock upon a court appraisal. 


Union Plans Electronics 
Courses at Marquette 


To train 700 men a year in elec- 
tronics, the International Brotherhood 
of Electrical Workers (AFL) has estab- 
lished a national electronics school a 
the Engineering College of Marquette 
University. 

Each year eight intensive six-week 
courses will be given to eighty or more 
men who will return to. their unio 
locals as instructors. It is hoped thal 
they will be able to impart their know! 
edge to some 25.000 other member: 
each year. 

Tuition costs of $30,000 a year will be 
paid by the international union. an! 
locals will bear the cost of transports 
tion and lodging. 
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Output Curve 
in Sharp Advance 


Following the sharp drop in output 
registered during the holiday week 
onded July 8, the curve swung sharply 
upward during the week ended July 15, 
according to figures released by the 
Edison Electric Institute. The amount 
of electrical energy distributed by the 
light and power industry during the lat- 
ter week amounted to 4,377,152,000 kw.- 
hr. compared with 3,940,854,000 kw.- 
hr. for the holiday week. Figures for 
the week represented an increase of 4.6 
yercent over the 4,184,143,000 kw.-hr. 
distributed during the corresponding 
week a year ago. The output for the 
similar week two years ago was lower, 
being 3,565,645,000 kw.-hr. 

Four of the seven major geographic 
regions of the country reported in 
creases for the week over the cor- 
responding week last year. New Eng- 
land cut the loss of 12.0 percent 
reported for the week ended July 8, as 
compared with the corresponding week 
a year ago, to a loss of only 0.7 percent 
for the week ended July 15. The Cen- 
tral Industrial group converted the de- 
rease reported during the holiday week 

1.7 percent—into an increase of 3.3 
percent for the week ended July 15. 


Weekly Output Millions Kw.-Hr. 
1944 1943 1942 


July 15 4,377 July 17 4,184 July 18 3,566 
July 8 3,941 July 10 3,919 July 1! 3,429 
July | 4,327 July 3 4,111 July 4 3,424 
June 24 4,325 June 26 4,120 June 27 3,457 
June 17 4,287 June 19 4,098 June 20 3,434 
June 10 4,265 June 12 4,040 June 13 3,464 
June 3 4,144 June 5 3,926 June 6 3,372 
May 27 4,292 May 29 3,990 May 30 3,323 
May 13 4,238 May 15 3,969 May 16 3,357 
May 6 4,234 May 8 3,904 May 9 3,365 
Apr. 29 4,336 May |! 3,857 May 2 3,305 
Apr. 22 4,344 Apr. 24 3,925 Apr. 25 3,273 


Percent Change from Previous Year 
Week Ending 





a renee eet 
July 15 July8 July! 
New England —07 —I12.0 + 0.6 
Mid-Atlantic — 2.5 — 5.4 + 0.1 
Central Industrial +- 3.3 — 17 + 5.5 
West Central + 45 +20 +527 
Southern States + 9.2 + 5.2 + 8.2 
Rocky Mountain —46 —80 —646 
Pacific Coast ceeee 447.6 ° $150 +156 
Total United States + 44 +05 + 5.3 
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Coast City Wants Outlet 
For Hetch Hetchy Power 


Seeking to find an outlet for Hetch 
Hetchy electrical energy before August 
28 when a Federal Court injunction be- 
comes effective, (ELectricaL Wor p, 
July 1, 1944, p. 4), San Francisco’s 
Mayor Roger D. Lapham and Public 
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Utilities Commission President Mar- 
shall Dill were exploring early in July 
possible answers to the city’s power 
problem. 

Under an injunction complying with 
the Raker Act, the city is prohibited 
from selling power to the Pacific Gas 
& Electric Co. for resale to consum- 
ers. However, posed as possible solu- 


tions are city lease or purchase of the 
P. G. & E. distribution system. Both 
Lapham and Dill have been conferring 
with P. G. & E. President James B. 
Black. 

It is expected the city’s present Hetch 
Hetchy power market. an aluminum 
plant at Riverbank, Calif., will shut- 
down in the near future. 























June Stream Flow 
Showed Variations 


Contrasting conditions of floods and 
droughts marked the month of June, 
according to the report issued by the 
U. S. Geological Survey in collaboration 


with Dominion Water and Power Bu- - 


reau (Canada). 

Floods of destructive magnitude oc- 
curred for the third consecutive month 
in the west-central states, and floods of 
local extent occurred in New England, 
Alberta, and Utah. Drought prevailed 
in eastern Virginia and North Carolina. 
Noteworthy deficiencies in stream flow 
existed in southern Quebec, Ohio River 
Basin, upper Gila River Basin in Ari- 
zona, and in the Columbia River Basin. 

The spreading of the drought in the 
central Appalachians and _ Atlantic 
Coastal States, centering in eastern Vir- 
ginia and North Carolina, was in con- 
trast to the relief from threatening 
drought conditions in the New England 
States. Throughout the whole East (ex- 
cepting central New England) stream 
flow declined much more than usual for 
seasonal recession in flow, the decline 
being most marked in eastern Georgia, 
the Carolinas and Virginia. Although 
stream flow averaged 120 percent of 
normal in the ten most affected states 
during May, it averaged only 65 percent 
of normal during June, according to the 
report. 


Oil Ban Accentuates 
B. C. Power Famine 


Non-essential industry in Vancouver 
may have to curtail operations almost 
immediately as a result of orders issued 
by the Federal Oi] Controller to the 
British Columbia Electric Railway Co. 
stedm plant at Vancouver to cut oil 
consumption by 75 percent. This would 
mean a reduction from 50,000 to 12,000 
barrels a month. 

The cut comes at a time when every 
available source of power is being used 
to meet the power shortage crisis caused 
by lack of water. With the reduction 
the steam plant can produce but 2,- 
250,000 kw.-hr. a month instead of 
9,000,000 kw.-hr. This wipes out the 
benefit of 1.000.000 kw.-hr. a month 
which are being bought from the Puget 
Sound Power & Light Co. and being 
brought into Vancouver over a special 
line from Bellingham, Wash. 

Meanwhile, excess power from 
Britannia Mining & Smelting Co., plant 
at Britannia. Howe Sound, is also being 
brought into Vancouver. 

The Lower Mainland will continue to 


$0 


get power from across the border until 
the Puget Sound Co.’s power excess 
is used, probably until the end of the 
year. In turn, B.C.E.R. Co. is sup- 
plying the American company with a 
small amount of power for its customers 
at Point Roberts. 


PUD in Clallam County 
to Take Utility Property 


Without waiting for the disposition of 
the appeal of the Puget Sound Power 
& Light Co. now pending in the Wash- 
ington State Supreme Court against a 
$600,000 valuation verdict of a jury last 
December, Clallam County Public Util- 
ity District, Port Angeles, Wash., plans 
to take title to the company’s property 
in the county during the next thirty 
days. Paul Coughlin, PUD attorney, 
said proceeds of a $700,000 bond issue 


will be used to pay for the property. 


The bonds will be purchased by Bal- 
lard-Hassett Co., Des Moines, Iowa, at 


an average interest rate of 3.27 percent. 


Research Institute Set-up 
at Birmingham, Alabama 


To develop the natural resources of 
the South and provide facilities for busi- 
ness organizations throughout the na- 
tion who lack proper equipment to do 
their own research, the Southern Re- 
search Institute has been set up at 
Birmingham, Ala. Originally organized 
as the Alabama Research Institute, the 
name was changed last month when a 
new constitution and by-laws were 
adopted. 

The Institute will engage in technical 
research on a contract basis and is pat- 
terned largely after Mellon Institute of 
Industrial Research. Thomas W. Martin, 
president of the Alabama Power Co., is 
chairman of the board, and John A. 
Maguire is secretary. 


Utility Reports 


Net Income 
1943 


$11,103,084 
1,400, 
2,379,303 
953,661 
3,413,426 
2,121,594 
1,514,171 
1,899,317 
3,748,284 
5,851,372 
4,167,745 


*American Gas & Electric 
d subs 


and subs. 

*Birmingham €Electric.... 
*Carolina Power & Light. 
*Central Arizona Lt. & 


Pwr. 
tCentral Maine Power.... 
*Florida Power & Light.. 
*Kansas Gas & Electric... 
*Minnesota Power & Light 
*Montana Power and subs. 
*Pennsylvania Power & 


Li 
*Puget Sound Power & 
Light and subs 


*Twelve months ended May 31. 
Twelve months ended June 30. 
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California Group Rejects 
Offer of Pacific G. & E. Co, 


Latest offer of the Pacific Gas § 
Electric Co, to install transmissio, 
lines and deliver electricity to an are, 
in Fresno County, Calif., has beep 
turned down by the Foothill Electric 
Association, it was revealed recently, 
with the announcement the association 
will proceed with its own program to 
provide power to the rural section, 

The association has contracted with 
the Federal government for $260,000 jn 
Rural Electrification Administration 
funds to construct the project. Nego. 
tiations for supplying electricity to the 
area were begun in 1941 after the P. (, 
& E. had refused to supply electric 
service, according to Rue C. Gibson. 
Fresno, attorney for the association. 

Since that time, the power utility hi: 
made three offers to install lines, Gib. 
son said. The first two were refused 
because consumers would have to pay 
construction costs, and the third was 
turned down since it did not guarantee 
service to all members of the associa. 
tion. 


Discuss Plan To Expand 
Utility’s Power Lines 


City commissioners at Bartow. Fla. 
discussed expansion of municipally- 
owned utility facilities to meet increas 
ing demands for electricity and water. 

Extension of a power line to the new 
Kingan & Co. meat packing plant was 
authorized. The plant, located on the 
Fort Meade road, will have a demand 
load greater than the capacity of the 
present line and City Manager H. P. 
Ford recommended construction of a 
new line as more satisfactory and les 
expensive than building up the presen! 
line. Cost is estimated at $3,000 based 
on a rate of $600 per mile. 

John Peeples, power plant superin- 
tendent, said equipment will supply 
present demands. Two turbines are 
used for peak loads with a small turbine 
in reserve. A report showed 2,180 elec 
tric meters as of Jan. 1 and 115 instal- 
lations up to June 1, making a total of 
2,295. Commissioners anticipate that 
there will be a need for new production 
capacity in the near future. 


Gets Extra Power Source 


With the completion of a substation 
in September, Danville, Va., will be able 
to avail itself of Appalachian Electric 
Power Co. energy in case the citys 
hydro-electric resources in nearby Pat: 
rick County fail. 
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Jhe 10th Zennivensany 
| J 


BETTER LIGHT - BETTER SIGHT 


Gh 


A PRELUDE 10 THE 
RELIGHTING OF AMERICA 





ELectric LiGHTING started the central station indus- 
try over sixty years ago. Electric lighting was instru- 
nental in speeding up the recovery of the central sta- 
tion industry from the depression—so much so that 
| was the first major industry to exceed its 1929 sales. 

Ten years ago when the electric utility and all other 
businesses in this country were scraping bottom the 
Better Light Better Sight program was born. Prior 
to that time lighting, although still the backbone of 
the business, had been nosed out in utility sales promo- 
tions by loads that had more customer appeal. There 
wasn’t much that was exciting in selling something to 
dispel darkness. Certainly there wasn’t much addi- 
tional load possibility. 

By coupling an educational and promotional pro- 
gram to the science of seeing lighting the whole pic- 
ture changed. There was a new public appeal and the 
load potentials were jumped. 

Since the Better Light Better Sight program was 
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launched new light sources have come into the field 
offering possibilities generally undreamed of ten years 
ago. They have rendered the larger part of our light- 
ing obsolete so Better Light Better Sight has a new 
job to do after the war—relight America. 

This insert, which is a tribute to the first decade 
of Better Light Better Sight, not only looks back 
upon the past ten years of accomplishment but asks 
its readers to look ahead for another ten and contem- 
plate the fruits of relighting America. 

What would it mean to the public, to those who buy 
electric service, to those who sell electric service, to 
those who make the equipment? 

It isn’t all millions of dollars of new equipment 
and lamps and kilowatt-hours—it’s greater industrial 
production, improved shopping, speedier education 
and fewer accidents—all from better vision. 

The first ten were splendid—the ten to come can 
contribute even more. 
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TEN YEARS OF BETTER LIGHT—BETTER SIGHT 


H. P. J. STEINMETZ, Chairman Executive Committee, National Better Light Better Sight Bureau 


LOOKING BACKWARD to 1933, one thinks broadly 
of that year as a low point in our economic history. 
Banks were closed, factories were shut down, and there 
were millions of unemployed. Specifically it was a year 
of steadily declining revenues for the electric utilities. 

It was in June of 1933, that Edison Electric Institute 
held its first national convention at Chicago. One of 
the speakers on the program was George E. Whitwell, 
vice president, Philadelphia Electric Co., and then 
chairman of the General Sales Committee of the 
Institute. 

In a forward-looking message, Mr. Whitwell said, 
“Would it not be a marvelous thing for the electrical 
industry as a whole if, next fall, every electric utility in 
the United States, for a period of four, six or eight 
weeks, would intelligently campaign the sale of light? 

“Is there any one thing that the utility industry 
could do as a whole that would bring back revenue 
more quickly than, over a sustained period, to resell the 
entire general public the value of the use of light? The 
American people. today as always, will spend money 
to obtain value. Forced economy has made millions of 
people forget the value of light. Why not a national 
selling campaign on light next fall—each utility doing 
its own job in its own territory. in whatever is the 
best way in that territory.” 

It was suggested that Mr. Whitwell’s proposal be 
supplemented by an educational program built up on 
scientific facts on the relationship of light and sight. 

The response to these suggestions was spontaneous, 
\ special committee of utility lighting men was imme- 
diately appointed with Merrill E. Skinner, vice presi- 
dent. Buffalo Niagara & Eastern Power Corp., as chair- 
man. A slogan, “Better Light Better Sight,” expressive 
of the objectives of the movement, was adopted. By 


RETROSPECT 


Helping to make the Better Light Better 
Sight program effective have been— 
Science of Seeing 
L.E.S. Lamp 
Pin-It-Up Lamp 
Light Meter 
Home Lighting Advisor 
Three Light Lamp Bulb 
Local Sight-Saving Councils and 
Better Light Better Sight Bureaus 
Light Selection Recorder 
Light Prescribing Technique 
Fluorescent Lamp 
Sight for Victory Program 


the end of that fall over 250 utilities had or were cy). 
ducting educational programs on lighting in relation ll 
to seeing tasks. The results were surprisingly succes. 
ful, so much so that the entire lighting industry \, 
stimulated to intensify its efforts. 

It was immediately realized that a vehicle must | 
provided to coordinate efficiently the activities of thes 
various groups. Hence the formation of the nation 
Better Light Better Sight Bureau, sponsored by some 
18 organizations representing not only those direct) 
interested in the lighting business but also other groujs, 
such as the optical. paint, insurance, and retail mer. 
chandising interests. An organization meeting was 
held on August 6, 1934 and Mr. Skinner was elected 
chairman and M. J. Julian, president of the Better 
Vision Institute, vice chairman. 


Science of Seeing 


Through the stimulus of the bureau came the firs 
public introduction of the Science of Seeing and th 
first full interpretation of the slogan—Better Lighi 
Better Sight—to the public. 

The I. E. S. lamp—scientifically designed and cer 
tified—-was introduced by the Illuminating Enginee: 
ing Society’s Industrial and School Lighting Commi 
tee to the electrical industry. Thee Better Light Better 
Sight News was started, disseminating news and infor. 
mation among the ellied interests. 

In 1935 the three-light lamp bulb made its appear. 
ance. The light meter for measuring foot-candles 
convenient size was introduced. That year also sa 
the advent of the home lighting advisor, especial! 
trained to discuss the broad principles of Better Light 
Better Sight. Home Lighting Departments were set 
by many utilities. Lamp bulb sales——a good indicati 
of the use and desire for light--had jumped from : 
low of 339,000,000 in 1933 to 412.000.0090 in 19% 
Local Sight Saving Councils and Better Light Bette 
Sight Bureaus were formed—-86 during the year. 

In 1936 the introduction of the light selection : 
corder began intriguing thousands who found the: 
eyes asking for 100 to 200-foot candles of light to # 
most easily, The original 1.E.S. study lamp had be: 
extended to include table and floor models for th: 
living room. I.E.S. lamp sales had soared to a tola 
of 34 million. Save Your Vision Week was participate 
in by hundreds of utilities in cooperation with t! 
optometric fraternity. The Light Prescribing Tec!: 
nique was introduced by the Better Vision Institute ! 
aid members of the opthalmologic professions in ed 
cating their clients on proper light. Over 2,000 Hon 
Lighting Advisors were by this time spreading th 
gospel to utility customers. 


In 1937, bulb sales reached 506,000,000 and pin-tv 
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PROSPECT 


Edueational program on relationship of 
proper lighting to comfort, health and 
efficiency of school children to be used by 
teachers for classroom study 

Specifications on portable lamps and 
residential luminaires as basis for manu- 
facturers’ certification program 

Lighting plans and suggestions for resi- 
dential architects 

Specifications for commercial and indus- 
trial luminaires as basis for certification 
program 

Coordinated training programs and edu- 
cational promotions in commercial and 
industrial lighting 

Motion pictures 

Consumer booklet 

Newspaper advertisements 

Local lighting institute booklet 

Sound slide film on street lighting 





wall lamp sales had totaled over 3,000,000. 

By 1938 over 5,000 light meters were out working. 
Five million homes had been visited by home lighting 
advisors. 

Beginning with 1942 and up to the present, develop- 
ments commercially have been severely handicapped 
due to the war limitations, but Better Light Better Sight 
has marched on steadily. This is a fact borne out by 
the remarkable improvement of the lighting and seeing 
conditions in thousands of our war plants to which the 
Sight For Victory program of the Better Light Better 
Sight Bureau contributed substantially. 

On the occasion of the tenth anniversary of the Bet- 
ter Light Better Sight movement and in view of its 
accomplishments, can there be doubt of its success and 
of its contributions to public and participants alike? 


The Future 


~ If there was any justification in the past for promot- 
ing Better Light Better Sight, there is even more in the 
future. 

With the post-war period in mind, the bureau now 
has two new committees organized and functioning 
actively. One is a Home Lighting Education Commit- 
tee, the other a Commercial and Industrial Lighting 
Kducation Committee. 

The Home Lighting Education Committee, under the 
able chairmanship of Harry Restofski of West Penn 
Power Co., has under way an educational program on 
the relationship of proper lighting to the comfort, 
health, and efficiency of school children to be used by 
school teachers for classroom study. 

Before proceeding with this project and to be cer- 
tain that it would be acceptable and useful to school 
authorities, a canvass of a large number of school 


ELECTRICAL WORLD @ July 22, 1944 


administrators was made. Some 140 school superin- 
tendents and principals from all sections of the coun- 
try replied, giving full endorsement to the project. The 
Committee therefore is proceeding with its work. It 
is anticipated that this will be the most comprehensive 
project of its kind ever made available to schools. 

Other projects being studied and developed by this 
committee are: specifications on portable lamps and 
residential luminaires, with which the manufacturers 
can work out a satisfactory certification program, and 
plans and suggestions on lighting to be presented to 
architects and builders of the mass of new homes 
expected to be built in the post-war era. 

From the Commercial and Industrial Lighting Edu- 
cation Committee under the energetic leadership of J. 
S. Schuchert, of Duquesne Light Co., constructive 
action is anticipated at an early date on matters per- 
taining to such things as (1) specifications for commer- 
cial and industrial luminaires bearing on safety, good 
construction, and control of excessive brightness; 
developed primarily for standardization of equipment; 
(2) providing suggestions for a plan of sponsoring and 
administering of such specifications, coupled with an 
effective certification program; (3) coordinated train- 
ing programs so that they can be organized and dove- 
tailed for effective use, and (4) preparation of educa- 
tional promotions that can be used constructively on a 
national level and will lend themselves to local tie-ins. 


Motion Picture 


Also under study by the bureau at present are: pro- 
duction of a high-grade sound-on-film motion picture 
and a supplemental series of charts with accompanying 
talks; a consumer booklet emphasizing the funda- 
mentals of Lighting For Seeing and visualizing the 
benefits of Better Light for Better Sight; a series of 
professionally prepared newspaper advertisements, 
designed for immediate post-war use; and a booklet 
stressing the value of local lighting institutes. 

In recent months much has been said and written 
indicating that there is some far-sighted thinking tak- 
ing place among utility engineers looking to a new era 
in street lighting as war restrictions diminish. The 
Bureau has started on production of a sound-slide film 
adapted to educational lines as one contribution to 
greater development in this field. 

Better Light Better Sight has been and is an educa- 
tional, social service and market building enterprise. 
Its acceptance by the public and the lighting industry 
and its continued assurance of success is based on the 
fact that it meets a human need and, in meeting that 
need, it performs a genuine service to the public. But, 
after all, the Better Light Better Sight Bureau can only 
forge ideas and selling tools; how effectively those 
ideas and selling tools are used and if they are used 
depends on local action by all interests concerned. The 
bureau will be ready with ideas and tools for the post- 
war market. Will the industry be ready to use them? 
Judging by the wide interest expressed, we in the 
bureau believe it will be, and that another decade of 
even greater achievement is about to begin. 
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THE NEXT FIVE YEARS 


LIGHTING 
EQUIPMENT 


$1,500,000,000 

The estimated annual lighting 
market, including energy sales, 
by 1948. In 1939 it was half 
that amount. 


D. W. ATWATER and J. L. KILPATRICK jiluminoting Engineering Department, 


Westinghouse Lamp Division, Bloomfield, N. J. 


RELIGHTING OF AMERICA in the second decade of 
Better Light Better Sight does not seem like an impos- 
sible task. Even the next five years, which is as far as 
our studies have taken us, will show the industry a long 
way forward toward that goal, with momentum picking 
up each year. 

The data on these pages, which have been gathered 
from many sources and checked and rechecked, indi- 
cate that by 1948 the total lighting market, including 
light sources, equipment and energy, will reach an 
annual figure of one and a half billion dollars. In 
1939 it was somewhere between 700 and 800 million 
dollars. 

Large as these estimates are, however, they can not 
only be attained but they can be surpassed—but only if 
all the elements that go to make up the lighting industry 
are willing to work together toward a common objec- 
tive. That objective must be big and should be planned. 


If we are to relight America we must have a larger 
and better trained lighting sales personnel. Pre-war 
around 3,500 people were selling lighting in this coun- 
try. The development of the business here indicated 
will need a sales force two or three times larger, nearly 
all of which will need training. 

The estimates on these pages include both the relight- 
ing and the new lighting market on the national level. 
All post-war planning, however, must be at the local 
level where sales possibilities are not the same through- 
out the country. Nevertheless, in all localities there is 
a common motivating force which must be the utility 
because it has the largest stake in any operation of this 
kind. The degree to which its influence and manpower 
and money are placed behind a program to relight its 
area will determine the extent to which America will be 
relighted at the end of the second decade of Better 
Light Better Sight. 


The Lighting Market Exclusive of Energy Sales 


Lighting Equipment 
Commercial 
15,000,000 
50,000,000 
75,000,000 
100,000,000 
120,000,000 





Residential 
50,000,000 
60,000,000 
90,000,000 

120,000,000 
150,000,000 


industrial 
16,000,000 

9,000,000 
13,000,000 
21,000,000 
26,000,000 


cpu chap iehasialowalainasniciasbab ae Light 


Total 
481,000,000 
519,000,000 
568,000,000 
696,000,000 
836,000,000 


Sources 
300,000,000 
325,000,000 
350,000,000 
425,000,000 
500,000,000 


Miscellaneous 
100,000,000 
75,000,000 
40,000,000 
30,000,000 
40,000,000 
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WHAT RELIGHTING MEANS TO VISION 


MATTHEW LUCKIESH, Director, Lighting Research Laboratory 


General Electric Co., Nela Park, Cleveland 


IN OUR CIVILIZED WORLD, so overwhelmingly 
engaged in seeing, upon which the efficiency, safety, 
comfort and welfare of human beings depend, there is 
as yet no profession of seeing specialists. Eyesight 
specialists take care of vision chiefly in their offices 
and surgeries. In general, they do not deal with the 
countless visual tasks and variety of seeing conditions 
in our everyday world of seeing. They see the results 
of over-burdened and abused eyesight, but they are not 
intimate with the world of prolonged critical seeing 
where human beings are enslaved by near-vision and 
suffer the consequences of prolonged critical seeing. 
inadequate light, improper lighting, and generally poor 
seeing conditions. 

With the great advances in the production and con- 
trol of artificial light and the development of the 
science of seeing, lighting specialists and various com- 
ponents of the lighting industry awakened to new and 
great opportunities to serve civilization. A great move- 
ment—Better Light Better Sight—was initiated. 

However. the science of seeing is relatively new. 
Almost everywhere seeing can be made better, safer 
and easier. 


At present lighting specialists are the only indi- 
viduals whose practice takes them everywhere in the 


‘i HIGHEST SEE- LEVEL 
APPROXIMATING BEST VISION AND EASIEST SEEING 


YOUNG EYES 
BOOKS 


b 
© 
TOWARD EASIER SEEING 


TOWARD EASIER SEEING 


AVERAGE EYES 


o 
° 
EYEGLASSES 
FOR READING AND OTHER TASKS OF HIGH CONTRAST 


OLD EYES 
FOR SEWING AND COUNTLESS TASKS OF LOW CONTRAST 


FOR SAFETY OUTDOORS AT NIGHT 


LIGHTING 
PRACTICE 


PRINTING AND 


° 
STATUS OF USE OF 
EYEGLASSES TYPOGRAPHY 


EYESIGHT 


Fig. |—Glimpses of the status of eyesight and of the !ag in the 
full usage of some aids to seeing. including the essential aid and 


partner—light. 


world of seeing where light makes seeing possible 
But they must acquire and apply the knowledge avail 
able and their practices must have a scientific founda 
tion if they are to be sound and incontrovertible. The, 
must know how light serves eyes and the entire human 
being. They must know the penalties of poor lighting 
and the rewards of good lighting. They must avoid 
and denounce selfish commercialism and quackery, 
Only by serving public welfare best can they serve 
themselves and their industry best. 


The Status of Lighting 


The neglect of lighting as a universal aid to seeing 
is illustrated by Fig. 1 which charts relatively som 
familiar aids to seeing. The upper horizontal line rep. 
resents the desirable “see-level.” Most very young eyes 
are perfect or nearly so. However, average eyesight is 
subnormal and for older persons is even more so. Such 
an obvious aid to seeing as eyeglasses is not worn }y 
many persons who need them. In the work-world man; 
who wear eyeglasses have them fitted to their eyes for 
“normal” reading distance even though their actual 
“work” distance is not the common 14 inches. 

The optimum size of type is rarely used in typog. 
raphy excepting for books for young children. Prog. 
ress has been steadily made toward using larger type 
However, the size of type commonly in use is appreci- 
ably less than the optimum for easiest reading }y 
adults. 


The Visual Task 


Compared with these and other aids to seeing, light. 
ing practice, as represented by foot-candle-levels, is 
very far behind. For such tasks as reading, a reason: 
ably desirable foot-candle-level is at least five time: 
that commonly available. Actually the optimum leve 
—assuming good lighting as well—is above 100 foot. 
candles for maximum ease of seeing. For sewing ané 
countless other tasks involving low reflection-factor: 
and low contrasts of fine details with their back: 
grounds, the optimum levels of illumination are gen- 
erally far above 100 foot-candles. Many of these ar 
as high as 1,000 and some reach to 10,000 foot-candles 
—or full sunlight and skylight in mid-summer. Thes: 
foot-candle-levels are dictated by researches, techniques 
and measurements which are an established part o! 
the science of seeing. For such tasks artificial lighting 
is only at the primitive stage. 

In this very complex realm of seeing fitting light to 
the visual task and to the eyesight involved can onl 
be accomplished by measurements of visibility of th 
task and knowledge of the physiological effects of see- 
ing. It is ridiculous for one to assume that he can 
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determine by mere inspection the foot-candles neces- 
car. for attaining a certain “see-level” or degree of 
visibility and easy seeing. 


Fallacies of Foot-candles 


[he primary functions of light are to produce bright- 
ness and to reveal color. In fact, all that we see are 
)rightnesses and colors, and brightnesses are by far the 
most important. Still, lighting practitioners are just 
beginning to consider brightness seriously and rela- 
tively few measure it. The fallacies of foot-candles 
must be understood and the foot-candle must be rele- 
gated to the secondary place where it belongs. 

In Fig. 2 are illustrated three diffusely reflecting 
surfaces—white paper, gray cloth, and black velvet. 
(heir reflection-factors are 80, 8, and 0.8 percent, 
respectively. Illuminated by 100 foot-candles their 
brightnesses are 80, 8, and 0.8 foot-lamberts respec- 
tively. If they are all to be of equal brightness of 80 
foot-lamberts—equal to that of a so-called white sur- 
face illuminated by 100 foot-candles, as at a window in 
the daytime—the levels of illumination must be 100, 
1,000 and 10,000 foot-candles, respectively. Thus it is 
obvious that the brightness of a diffusing surface is 
the product of the foot-candles upon the surface and 
the diffuse reflection-factor of the surface. This all- 
important fact must be recognized if light is to be fitted 
to the task and if lighting is to be properly appraised. 
The foot-lambert must generally supplant the foot- 
candle as the first consideration in the scientific 
appraisal and specification of foot-candles. Similarly 
brightnesses and brightness distribution are the basis 
for the diagnosis and specification of lighting and of 
seeing conditions. 

Actually the fitting of light—foot-candles—to the 
great variety of tasks results in an enormous range of 
foot-candle-levels. It is obvious from the general 
absence of such a range in lighting practice at the 
present time that millions of persons are performing 
prolonged tasks of seeing with only an insignificant 
fraction of the aid that light can render them. As a 
result their eyes are carrying great burdens and the 
penalties are unnecessary eyestrain, eye-fatigue, bodily 
fatigue. and nervous tension. All this means a needless 
waste of human resources. Obviously a blanket specifi- 
cation of 10, 20. 50. or 100 foot-candles of general 
illumination is not a scientific or adequate approach 


to lighting for seeing. 


The Science of Seeing 


All problems of critical seeing can be divided into 
two broad aspects or viewpoints. One is the visibility 
of the task which is influenced by many factors but 
always by light and lighting. The other is ease of see- 
ing. which is measured by deep-seated and, for the 
most part, unobvious and accumulative effects of see- 
ing. Among these are eyestrain, eye-fatigue, nervous 


tension, bodily fatigue, and various wastes and accumu- 


lative effects in the muscular, neural. and mental realms 
of the entire human machine. 
Eons of adaptation to Nature’s outdoor environment 
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lead to certain conclusions. A primary one is that 
brightnesses of common areas outdoors, such as green 
grass, soil, growing crops, and sunlit trees, are com- 
monly of the order of 300 or 400 foot-lamberts. Owing 
to the low reflection-factors of these areas, these are 
the brightnesses resulting from levels of illumination 
of 5,000 to 9,000 foot-candles. We should be reason- 
ably adapted to the common brightnesses of outdoor 
areas which confront us rather intimately for most of 
the year. We can scarcely accept the great principles 
of evolution and adaptation for everything else and 


100 FC 100 FC 100 FC 





WHITE PAPER GRAY CLOTH 
DRF=80% DRF=8% ORF = 0.8% 
60 FL 6 FL 0.8 FL 


Fig. 2—The primary purpose of light is to produce brightness. 
Under the same illumination—100 foot-candles—the brightnesses 
of these diffusely reflecting surfaces are proportional to the 
reflection-factors, respectively. The left-hand surface is 100 
times as bright as the right-hand surface. 


make an exception of eyesight and seeing. Many tedi- 
ous laboratory researches in seeing indicate that the 
optimum brightness-level of a visual task for easiest 
prolonged seeing is above 100 foot-lamberts and there 
are indications that it may be 300 or 400 foot-lamberts. 
This means more than 100 foot-candles for reading 
black print on white paper and 1,000 and even 10,000 
foot-candles for many other visual tasks. Of course, 
besides adequate light, it is necessary to give proper 
attention to other factors in lighting and seeing. 

The relationships of light and sight reveal that the 
abilities and limitations of the visual sense depend 
upon light. For example, visual acuity as determined 
by black letters on a white background, does not reach 
a maximum until the test-chart is illuminated to a level 
much higher than 100 foot-candles. However, suppose 
we use a test-chart consisting of black letters on a very 
dark gray background. Then visual acuity does not 
reach a practical maximum until the level of illumina- 
tion is higher than 1,000 foot-candles. The actual vis- 
ualacuity of eyes at work is very important. This is 
also true of other visual functions. When eyes are 
tested with test-objects and test-charts fairly representa- 
tive of the prolonged critical visual tasks that are being 
performed in the world of seeing one finds that eye- 
sight is commonly grossly over-burdened. Further- 
more, it requires hundreds and thousands of foot- 
candles to give millions of workers the comparable aid 
which light affords office workers who are supplied with 
50 foot-candles. These are incontrovertible facts of 
measurement. 

During the past score of years various researches 
have proved that seeing is an activity of the entire 
human being. They reveal that not only do eyes 
become fatigued but that seeing utilizes muscular, 
neural, and mental energy throughout the human see- 
















ing-machine. They verify the fact that the brightness- 
level of the visual task should be greater than 100 foot- 
lamberts for easiest seeing. Obviously, they verify the 
desirability of levels of illumination over an enormous 
range if light is to be specified for specific tasks. These 
researches indicate that the optimum brightness-level is 
of the order of those of common areas outdoors to 


which the eyes should be adapted. 
Eyesight and Visibility 


All things that are visible are not equally visible. To 


be far above the threshhold of barely seeing. This 
printed matter is at a certain visibility-level when the 
level of illumination is 10 foot-candles. It is at a higher 
visibility-level when illuminated by 100 foot-candles. 
Countless tasks of the work-world require hundreds 
and thousands of foot-candles if they are to have the 
same visibilities, respectively, as this printed matter 
has under 10 and 100 foot-candles. Certainly a person 
performing a visual task such as sewing with black 
thread on dark goods has a right to have the visibility 
of his task as high as that of the reader or the tasks of 
the office worker. Only lighting practice based upon 
the science of seeing can fit light to the task. 

The science of seeing also shows how light can be 
fitted to the eysight as well as to the task. A simple 
example is 8-point type printed with black ink on white 
paper. A person with normal eyesight can read such 
printed matter under one-tenth of a foot-candle. No 
one would be satisfied with such an obviously inade- 
quate level of illumination. Certainly 10 foot-candles 
provides a very moderate see-level or visibility-level for 
persons with average normal, or 20/20, vision. How- 
ever, for a person with 20/40 vision about 40 -foot- 
candles are necessary in order to bring the printed 
matter to the same visibility-level. About 100 foot- 
candles are necessary for a person with 20/80 vision. 

Thus it is seen that when foot-candles are properly 
specified for each task and for the eyesight involved, 
the range of foot-candles becomes enormous. General 
illumination of 10, 20, 50. or 100 foot-candles must be 
supplemented with localized light is light and lighting 
are to be properly and adequately fitted to each specific 
seeing requirement. Until light is thus fitted to tasks 
and to eyesight, a great majority of workers perform- 
ing prolonged critical seeing will continue to be un- 
justly and, in some cases, severely penalized. 


Penalties of Poor Seeing 


It should be obvious that adequate light and proper 
lighting are to eyes and to human seeing-machines 
what the electric motor is to human muscles and to 
human working-machines. In the age of electric power 
and machines we fit machines to the work and motors 
to the machines. Lighting practice can profit by this 
analogy. 

The most obvious fact from the world of seeing is 
the increase in eyesight effectiveness with age, even 
among school children. Eye-defects are strikingly more 


prevalent among workers engaged in severe, prolon ze4, 
critical tasks of near-vision than among worker; jy 
occupations in which the eye-burdens are less sey ery, 
For example, a survey revealed that 78 percent of yar. 
ment workers had eye-defects or eyestrain disorder, 
It requires neither courage nor imagination to predix 
that adequate light, fitted to the task and to the ey. 
sight involved, would reduce the degree and prevalence 
of these eye-defects and eye-troubles. There is sony 
evidence pointing toward such a result. More and mor 
ophthalmologists are going on record to the effect tha 
lighting is commonly inadequate and that eyesigh 
suffers from this condition. 

In an excellent paper in a leading ophthalmologic 
journal it was stated as the result of an intensive inves 
tigation that 43 percent of the 126 pupils in the fift, 
grade of a public school reported, “ocular discomfor 
or inability to see clearly at all working distance 
Approximately 70 percent of the complaints involvei 
headaches, eye-aches, blurred vision, tearing and bur. 
ing.” These children were only about ten years ol 
and one may assume from vast statistics that nearly al 
of them entered school with reasonably normal vision 
Can anyone even risk the belief that if adequate ligh 
and proper lighting were available in school and 
home, these appalling penalties would not have ben 
reduced ? 

Incidentally text-books are printed in large type for 
young children, but they are also entitled to a simila 
factor of safety in lighting. The spread of the foot 
candle requirements for even the tasks in the school. 
room will easily cover a range of 10 to 100 foot-candl« 
to make the visibility of all the tasks approximate); 
equal. A study of the lettering in most comic book: 
reveals the need for hundreds of foot-candles in man) 
cases if a reasonable visibility is to be attained. 


Effects Measurable 


The effects of adequate light and proper lightin: 
upon production are measurable and appraisable ii 
dollars. The effects upon eyesight and in reducin: 
fatigue and waste of energy are measurable but no 


directly in dollars. However, they eventually affed 
production through health, tonus, fatigue and moral 
To one familiar with the complexity of seeing ther 
can be no other result from improved lighting than « 
increase in the efficiency, safety, and welfare 
workers. 

For years the lack of knowledge of the complexiti« 
and relationships of light, vision, and seeing could hav: 
been an alibi for the lighting industry. But that excux 
no longer exists. In fact, the launching of the move 
ment, Better Light Better Sight, a decade ago was : 
recognition of the opportunities and responsibilitie 
revealed by the science of seeing. It is a source « 
satisfaction to have contributed to the structure 0 
knowledge which. through light fitted to tasks and | 
eyes, is boun: to conserve eyesight and other huma' 
resources and . read its beneficence throughout tl 
highways and byways of human efficiency and welfare 
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WHAT RELIGHTING MEANS TO AMERICA 


HOWARD M. SHARP, President I/luminating Engineering Society 


iT MAY SEEM a little strange, even grandiose to talk 
about relighting America, as though the lighting we see 
around us was ancient and inadequate. Actually upon 
sober reflection that is exactly the situation. The ad- 
yvancement in applied lighting and the means by which 
it is accomplished has moved much faster and farther 
than the appreciation of those who are its recipients. 

So in a very real sense of lighting up to the advent of 
Better Light Better Sight ten years ago was in the 
kindergarten stage. It should be replaced, and will be 
replaced as the consuming public grows in under- 
standing of its value and learns that its benefits are not 
restricted to the fortunate few. 

Lighting, as the indispensable partner of mankind’s 
most vital sense, vision, has many assets and is so in- 
volved in human activities that it is extremely difficult 
to separate the influence of light and present it in clear 
cut delineation. 


Lighting for Industry 


Let us discuss the lighting of industry as an example. 
The end result of our industrial plant is production of 
useful goods and services. 

I have walked over many thousands of square feet 
of industrial plant devoted to producing the materials 
of war. I know the product could not have been turned 
out with the speed and precision recorded, under condi- 
tions ‘of lighting common during the last war. In those 
days 5 foot candles was a lot of light but today 20, 30, 





Industrial toll since Pearl Harbor that 
could have been prevented by modern light- 
ing—Killed, 1,880; permanently disabled, 
100,000 ; injured, 225,000 





0) foot candles have proven their worth. Exactly how 
much lighting contributed in percentage of production, 
quality of products, etc., no one can say. Frankly, 
human beings are too complex for that sort of simple 
statement. But chief draftsmen will tell of the increased 
output of their department after the installation of 
adequate lighting. Clerical departments that were 
accustomed to working overtime at peak periods find 
all work out on schedule under adequate lighting. In- 


mspection bottlenecks disappear when the men can see. 


These are but a sample of the almost countless experi- 
ences that attest to the influence of lighting on produc- 
tion. They are not mysterious. They simply bear on the 
fact that by removing negative factors the human is 
allowed to reach his or her optimum of skill and output 
of nervous and muscular energy in constructive 
channels, 
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Another important relationship has to do with safety. 
Safety is a very complex subject and exact percentages 
are difficult. However, by deduction alone anyone 
can reason that to operate an industrial plant in the 
dark would result in more accidents than under day- 
light, everything else being the same. Events which 
move faster than the speed of vision cannot be influ- 
enced by light, but within the practical range of light- 
ing levels it is possible to reduce light-caused accidents 
to one-fourth their previous total. Of all accidents it is 





Eighty percent of our education comes by 
way of the eye—At an average of 5 percent 
of the total educational cost per pupil ade- 
quate lighting can be provided 





believed that 20 percent are light-caused either direct 
or contributory. Since Pearl Harbor industrial acci- 
dents have killeed 37,000, permanently disabled 210,000 
and injured 4,500,000. By applying the above percent- 
ages, lighting that is attainable now would have saved 
1,880 lives and 100,000 permanent disabilities, plus 
225,000 less severe accidents. We gasp at war casual- 
ties but continue blithely to roll up totals almost as 
great while means of prevention are easily at hand. 


Lighting Aids Vision 


The occupants of classrooms and offices are con- 
fronted with the most severe and unnatural of eye tasks. 
‘Lhe eyes are constructed for minimum effort at distant 
seeing, that is over 20 feet, and under these conditions 
can carry out their function without calling upon more 
energy than can be readily replaced. But the task of 
reading, carried on at close distance, over long periods 
of time and involving discrimination of fine detail 
is beyond the power of the average eye to cope with 
without strain. If deterioration of visual function is 
to be held at a minimum, every aid to seeing must be 
provided. Lighting is the most flexible assistance. Here 
again it is realized by everyone that without light the 
eye cannot function, but the compromise seems always 
to be at those levels and quality that do not give imme- 
diate discomfort. The result is that today the average 
level of illumination is around 12 foot-candles, whereas 
30 to 50 foot-candles is known to be desirable and 
attainable. No matter how unfavorable any given eye 
task is, lighting can improve it. Then too, not only can 
lighting affect the given task, but by proper distribu- 
tion of brightness, the entire environment can be made 
favorable so that eye comfort and relief from exces- 
sive strain can be had. 

Over 80 percent of our education comes by way of 
















































































the eye. There is much sound evidence which shows 
the effect of adequate lighting upon achievement and 
health. At an average of 5 percent of the total educa- 
tional cost per pupil, adequate lighting can be pro- 
vided. Common sense indicates this as a modest outlay 
for the very vehicle that makes education possible. 

In offices, lighting in accordance with the best prac- 
tices will cost about 5 percent of the payroll, and will 
return more than this is more productive use of space, 
greater output, and fewer absentees. 


Light for Selling 


Present lighting of commercial establishments is on 
the average of a low order, measuring around 10 foot- 





Ninety percent of the fixtures in the homes 
of America need replacing because of defi- 
ciencies in design, light delivered and light- 
ing quality 





candles and utilizing lighting equipment that is more 
prominent and eye attracting than the merchandise. 
A point almost entirely overlooked is that the majority 
of shopping is done in the daytime with people walking 
in from the street where the eyes have become adapted 
to the hundreds of daylight footcandles. In the rela- 
tively gloomy interior a person can walk 60 feet before 
he really begins to see clearly what is about him. It is 
almost a cliché to say that what can’t be seen won’t be 
purchased. Therefore, amounts of light from 30 foot- 
candles upward for the general selling area should and 
can be the standard, with higher levels for local dis- 
plays. 

The lighting of show windows has progressed farther 
than other commercial uses of light. In the post victory 
period it will be possible for the modest store to build 
attraction and punch into the window lighting at 
moderate cost, by means of high general brightness and 
localized attention getters through strong accents or 
color. 

There-is growing appreciation of the value of appeal- 
ing to shoppers through the use of light, color, scientific 
display, and floor layout, which follow the natural 
gateway of the senses. There can be no place really. 
for the store which adheres to the pattern of the cracker 
barrel age. Distribution of goods and services must 
keep pace with capacity for production, for it is the 
bridge to the ultimate consumer, and lighting can do 
a major share of the job. 


Light for Living 


In general the lighting of homes is accomplished by 
means of fixed equipment, called “fixtures,” and mobile 
equipment known as “portables.” Each has an im- 
portant function, although the emphasis will vary 
depending upon individual tastes. It can be safely 
assumed that 90 percent of the fixtures need replacing 
because of deficiencies in design, light delivered, and 
lighting quality. This is particularly true in dining 
rooms, kitchens, laundries, and work shops. With port- 
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able equipment the situation is somewhat improved |e. 
cause of the emphasis during the past 10 years on 
lamps of good lighting quality and pleasing desivn. 
There is one other aspect of adequate home lighting 
and that is safety. Contrary to popular opinion the 
bathtub is not the prime source of accidents; falls on 
stairways and steps are the No. 1 source. Proper 
lighting for these areas costs almost nothing so it seems 
ironic that so much suffering and expense should stem 
from such shortsightedness. 


Light for Traffic Safety 


The major objective of lighting for streets and hich. 
ways is to facilitate the safe movement of traffic, both 
vehicular and pedestrian. When this purpose is served 
other benefits automatically accrue, such as civic better. 
ment, protection against assault, stimulation of busi. 
ness, and increased capacity of existing roadways. 

The part that light plays in this record has been sub- 
stantiated in every conceivable circumstance, the latest 
being the experiences in dimout areas. It is possible 
without recourse to extreme measures to bring the 
night accident rate down to the day accident expecta- 
tion, but on the average, night fatalities can be cut in 
half by means of modern high visibility lighting sys- 
tems. It is not necessary to consider all streets and 
highways, because about 10 percent of total mileage 
accounts for 50 percent of the night fatalities. 

In the face of the evidence that is available it is 
difficult to understand why there should be any reluct- 
ance on the part of public authorities, the traffic and 
safety engineers to apply the remedy of adequate light- 
ing to the mounting ills of motor vehicle traffic. As 
one police officer told me recently; “If the families of 
ail those killed and injured could be brought together 
in one place, there could be only one answer to the 
problems of traffic safety—proven measures of correc- 
tion would be applied—and fast.” 

In conclusion | would like to emphasize that the 
IIluminating Engineering Society is continually con- 





The average level of illumination in offices 
is around 12 foot-candles, whereas 30 to 
50 foot-candles is known to be desirable 
and attainable—The cost of lighting in aec- 
cordance with the best practices is about 
> percent of the payroll 





ducting investigations and research in lighting applica- 
tions, and making these studies available to the industry 
and the public. Lighting for the areas in which people 
work, live and play is not a matter of guesswork, but 
based upon many years of accumulated study and 
experience. No one need be without the benefits of such 
findings, because they are available in understandable 
form. 

Thus the relighting of America can proceed on an 
orderly basis of science and engineering if it is 
sparked by intelligent commercial enterprise and a 
conviction that light pays great human dividends. 
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WHAT RELIGHTING MEANS TO PUBLIC SAFETY 


WILLIAM M. GREENE, Director Connecticut Highway Safety Commission 


NOW WITH THE National Inter-regional Highway 
Committee’s report asking for the construction of 
33.920 miles of highways before the Congress, the 48 
state highway departments lined up behind the Amer- 
ican Association of State Highway Officials program. 
and city planning commissions busy, plans for new 
street and road design in many cases are already out 
of the construction and design rooms of more than 
587 cities to be affected. 

With the post-war era will come flight strips and 
clover leaves, emphasized traffic control and more 
attention to accident experience. Limited access and 
express highways, underpasses and the transition from 
highways to streets in suburban areas have centered 
the attention of officials on both proper street and 
highway lighting and their relationship to each other. 

What will the next ten years bring us? 

If American cities would start planning now they 
could at the termination of the war have definite plans 
and policies whereby much worth while employment 
would be created in manufacturing, installing and 
maintaining adequate street and highway lighting. 

A conservative estimate indicates that some five hun- 
dred million dollars worth of modern street and high- 
way lighting would be necessary bringing an additional 
revenue to the utilities around fifty million annually. 

The real saving in such a program, however, would 
consist in the reduction in the cost of night accidents 
and this item alone would more than pay for the capi- 
tal investment and the annual maintenance and opera- 
tion cost. 


Pays for Itself 


Richard E. Simpson, consulting engineer for the 
State of Connecticut, recently made this succinct state- 
ment, based on dimout conditions: “A community pays 
for good highway lighting whether it actually has it 
or not.” 

In 1941 there were 7,500 fatal accidents, on 30.000 
miles of main traffic streets, of which 5,000 occurred 
at night. If these sections had been properly lighted 
0) percent of all fatalities would probably have been 
averted. Adequate lighting would have saved 3,000 
from death, 100,000 from injury, 450,000 cases of 
property damage and $200,000,000 losses. 

In the eight years from 1930 through 1938 rural 
pedestrian fatalities increased 43 percent, while rural 
non-pedestrian fatalities increased 8 percent. Rural 
Ohio is probably as typical of the average state. Ac- 
cording to Chief Traffic Engineer Harry Neal of Ohio. 
one-half of all rural pedestrian accidents for 1942 
occurred between 6 p.m. and midnight and 75 percent 
between 6 p.m. and 6 a.m. 
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The Price of Inadequate and Out-of-Date 
Street and Highway Lighting 
6,000 Lives 
200,000 Injuries 
900,000 Cases of property damage 
$400,000,000 Economic losses 





A survey of the New Jersey highway lighting pro- 
gram, in which the state gives aid to the counties. 
revealed that in 16 counties where modern safety light- 
ing had been installed the fatalities for one year were 
reduced from 245 before lighting to 154 after adequate 
lighting. 

The lighting of dangerous traffic intersections is a 
worth while safety measure. In Los Angeles after 25 
traffic intersections were lighted, for an equal period 
before and after relighting, night accidents were 
reduced 78 percent and night personal injuries 79 
percent and night fatalities 92 percent. (Deaths were 
reduced in the ratio of 12 to 1.) 

In the United States today there are 500,000 miles 
of designated highways. Certainly not more than 4 
percent of these, or 20.000 miles. urgently need light- 
ing. These are certain dangerous stretches of straight 
highways going through towns and villages. approaches 
to big cities, underpasses, bridges, clover leaves and 
other intersections, traffic circles and grade crossings. 
all of which require special study and treatment. 

In line with studies made in New Jersey, if the dan 
gerous 20,000 miles of highways were lighted ade- 
quately, the saving would be approximately the same 
as in city lighting —3.000 lives, 100.000 injuries, 450.- 
000 cases of property damage and $200.000.000 in 
economic losses. 

Thus the adequate relighting of streets and the light- 
ing of the dangerous highways combined would double 
these savings. 

Now comes the all important question, “Who is go- 
ing to finance street and highway lighting?” 

There is in reality no need for an added impost on 
gasoline—it is already too heavily taxed. Total collec- 
tions of gas taxes and registration fees by states 
amounted to $1,452.011.000 in 1941. of which $215.- 
000.000 was diverted for non-highway purposes. 

Ten percent of the diverted funds would pay for 
maintenance and operation of the 20.000 miles of 
highway lighting. 

In addition to the highways the next ten years should 
see 22.000 miles of city thoroughfare relighted at a 
few cents additional cost per capita and a saving of al 
least ten cents per capita in fewer night accidents. 
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GETTING STARTED 


The number and character of activities affecting post- 
war lighting that are now being worked on or planned 
by the several nationally organized groups in the light- 
ing industry indicate that relighting of America will 
cet off to a good start. The programs which are far 
enotgh along to mention are grouped as follows under 
eleven headings to indicate the scope of the planning: 


|—Education 


A course of 12 lessons in the fundamentals of prac- 
tical lighting has been prepared by the I.E.S. Lighting 
Education Committee. Other more advanced courses are 
in preparation. These courses will be in outline form for 
use by local groups. 

Preparation of a Handbook on Illumination is under 
way hy the Illuminating Engineering Society. 

A school educational program is being developed by 
the Residential Lighting Committee of the National 
Better Light Better Sight Bureau involving the prepara- 
tion of a text book and a series of supplemental charts 
covering the relation of proper lighting to comfort, 
health and efficiency of school children. This will be a 
classroom study project. The plans also include sound 
slide films and possibly a motion picture. 


2—Research 


A Research Fund, with its own trustees is now being 
created by the Illuminating Engineering Society to 
promote research in lighting and related subjects. 


3—Standards and Technical Data 


Basic standards for quantity and quality of illumina- 
tion are being prepared by a special I.E.S. committee. 
From the investigations of this committee are expected 
to come practical methods for calculating brightnesses. 

Additional special I.E.S. reports containing recom- 
mended practices for specific seeing tasks are in process 
and revisions will be made in certain of the recommend- 
ations to bring them up to current values. 


4—Certification 


I.E.S. committees are preparing luminaire perform- 
ance recommendations covering illumination. These 
will be the basis for standards to be prepared by trade 
groups. 

The National Better Light Better Sight Bureau com- 
mittees are planning to establish luminaire specifica- 
tions embodying I.E.S. recommendations which can be 
used as a basis for certification. 

The A.L.E.A. specification certification program for 
residential fixtures will be renewed. 


5—Motion Pictures 


An industrial lighting film is now in production un- 
der IMluminating Engineering Society sponsorship. 
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An animated picture is being projected by the Com. 
mercial and Industrial Lighting Committee of the Na. 
tional Better Light Better Sight Bureau. 


6—Marketing Manual 


Under the sponsorship of the Industrial and Commer. 
cial Lighting Equipment Section of N.E.M.A. a Man. 
ual for Industrial and Commercial Lighting is being 
prepared for distribution to utilities, wholesalers and 
electrical leagues. 

The Lighting Sales Committee, E.E.1., is preparing a 
report on post-war lighting markets including discus- 
sion of sales plans and certified equipments. 


7—Advertising and Promotional Material 
The Street Lighting Section of N.E.M.A. is em- 


barking on a program of advertising in magazines 
going to consumers, utilities and municipal officials, 
This will be supplemented by direct mail pieces, news 
letters and publicity releases. 

The Industrial and Commercial Lighiing Section o/ 
N.E.M.A. has prepared direct mail pieces which are 
now available to utilities at cost. 

Newspaper mats to arouse consumer interest are 
planned by the Commercial and Industrial Lighting 
Committee of the National Better Light Better Sight 
Bureau. 


8—Exposition 


The International Lighting Exposition will be held 
from April 19 to 23, 1945, in Chicago, under the aus. 
pices of the Industrial and Commercial Lighting Equip: 


ment Section of N.E.M.A. 


9—Services 


Plans are being made by the Residential Lighting 
Committee of the National Better Light Better Sight 
Bureau to develop layouts, suggestions, and ideas for 
making better use of residential lighting equipment to 
aid post-war home builders. 

A Lighting Layout Guide is being prepared by the 
Industrial and Commercial Lighting Section of NEMA 
to include foot-candle levels and suitable fixture types 
for each industrial operation. 


10—Lighting Institutes 


The National Better Light Better Sight Bureau is 
studying ways of expanding the number of local light 
ing institutes. 


1 1—Sales Training 


A special sub-committee of the E.E.1. General Com- 
mercial Committee is working on a sales training pro 
gram covering the fundamentals of all electrical appli: 
cations including lighting. 
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Remember the picture at the left? Ten years ago jt 
peared in the Saturday Evening Post, in General Elecy 
first advertisement on the Science of Seeing. It ma 
the start of ten years of active and wholehearted 
participation in Better Light—Better Sight. 


We've always liked that picture, because we thigh 
expressed in a warm, human way the vision of he 
and happiness that Better Light—Better Sight q 
bring to the people the lighting industry serves. 


When the Edison Electric Institute first conceived 
idea of Better Light—Better Sight in Chicago in 19 
few of us would have dared predict the success it , 
has achieved. We think the lighting industry has a 5 
to be proud of its accomplishment during the past deg 
in bringing the benefits of Better Light—Better §; 
within the reach of all. 





' 
In the next ten years, Better Light—Better Sight is 
tined to inspire an even broader concept of better liy; 
A few of our past contributions are shown on th 
bre! 77, © pages. We hope General Electric will be privileged 
; make many more. The first of them is underway n 










We've built it around an idea that already has proved 
appeal... Moving the Sun. The following pages 
tell you more about it. 
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Remember when the SCIENCE OF SEEING became an ir 
portant part of consumer education toward Better Ligh 
—Better Sight? 
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Remember G-E’s HOME LIGHTING KITS? Skirts are highe 
now...so are levels of lighting. The G-E lighting kit helpe 
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member the expanded G-E TRAINING PROGRAMS Remember how G-E's LIGHT CONDITIONING promo- 
grew along with and helped promote the development tions helped educate the public to an appreciation of 
Beter Light—Better Sight? Better Light—Better Sight? 
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Se ie \ fe ; 
member the UTILITY BLUE BOX that came along each Remember how BULB SNATCHING became a household 


with complete plans for developing your lighting word and filled those empty sockets? (Sure, Henry Bulb- 
kets? snatcher will be back). 


— 


member what a boost it was when the G-E HOUR OF Remember when FORTY-NINE seemed like a lot of foot- 
RM went on the air for better lighting? candles? Not any more, but we'll have similar promotional 
activities. 


~ 


hy 


member when FLUORESCENT was introduced at the Remember the BOMBER BUILDERS and the wonderful 
World Fairs? There’ll be more new lamps after the war. job they did in raising lighting levels for war production? 
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Ideas that capture the public’s imagination are few and 
between. The public’s enthusiastic reception of “Movi 
the Sun” indicates it is such an idea... one that will 
develop the central theme of Better Light—Better Sight 
our postwar plans. 


Take a look at your customers in their postwar living 100 
But instead of moving their living room outdoors we 4 


G-E MAZDA LAMI 
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ing outdoor living to them indoors, into their homes, 
bres, offices and factories. 


bat's what the people we serve really want! They said so 
th a record-breaking readership of the recent General 
ctric advertisement in which the above photograph ap- 
red. They said so in an independent nation-wide survey 
ht followed publication of the ad. And they said they 


were willing to spend the money to get these benefits. 


From the lighting industry itself have come many comments 
that demonstrate the industry’s awareness of the broad oppor- 
tunities summed up in “Moving the Sun.” The lighting industry 
has the knowledge and the tools, the ability and the techniques 
to give its customers what they want... and what they want 
is nothing less than the benefits of outdoor living indoors. 
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What part of the sun do your customers want? 
Better light, of course, is foremost . . . higher 
levels for better sight and greater variety for 
added attraction . . . ultraviolet radiation for a 
daily sunbath and short ultraviolet that kills 
harmful bacteria... gentle, soothing infrared 
heat for the relief of aches and pains. 


The lighting industry already has the knowledge 
needed to bring to its customers the benefits of 
sunlight illustrated on these pages. There is 
nothing startling about them .. . until we think 
of them in terms of postwar market develop- 
ment, and then the possibilities seem stupendous. 


We are confident the lighting industry will be 
among the leaders in establishing the high levels 
of production and employment to which we 
all aspire. 
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Experts forecast an annual market of 
over 4,500,000 germicidal lamps, used 
to destroy harmful bacteria. 
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Safer, better and faster night driving 
will be achieved by relighting almost 
2,700,000 obsolete street luminaires. 


Better airport lighting means safer 
night flying, more dependable opera- 
tion for over 6,500 postwar airports. 


Striking highlights will accent goods 
for sale in smart shops, now 90% in 
need of modernized lighting. 
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Indoor “sunlight” will create hp 
and more healthful living everyy, 
—thanks to millions of G-E Sun Lap 


New and faster drying installat 
will develop a $5,000,000 marke: 
G-E Drying lamps and equipment 
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Brilliant illuminated signs and 
plays will give advertisers a po 
selling force to attract more custom 


Farms everywhere will have 2 
“daylight”’—a far-reaching effect 
new CE lamps for farm installatid 


KEEP BUYING WAR BOND 
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te beblorful ultraviolet light promises 
etywhEeay new and striking decorative 
n Lanliects in stores, homes and theaters. 


tallati@mthoritative surveys show that a pent- 
arket fie demand for 100,000,000 Christmas 
mentimmee lamps will exist after the war. 
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t, glare-free indirect lighting from 
mode 


Silver Bowl lamps wi rnize 


ny home lighting installations. 


e uamer, easier seeing for nighttime 
effect e's events will be made possible by 
allati@me foodlighting lamps. 
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Over 750,000 new homes built yearly 
will provide millions of new sockets for 
incandescent and fluorescent lighting. 


Dramatic lighting with G-E Fluorescent 
lamps will create a buying atmosphere 
in 1,500,000 stores that need relighting. 


Daily heat baths in postwar homes 
will be provided by soothing heat 
from General Electric Heat lamps. 


Hear the General Electric radio programs: 
“The G-E All-Girl Orchestra’, Sunday 
10 p. m. EWT, NBC; “The World Today” 
news, every weekday 6:45 p. m. EWT, CBS. 


>NOMBEP THE WAR BONDS YOU BUY 


CUSTOMERS 


National Advertising in scores of 
magazines will register more than 
500,000,000 consumer impressions 
annually. 


Full 125-station NBC Network 
will feature the G-E All-Girl Orchestra 
—the only national radio program de- 
voted exclusively to lamps and lighting. 


Tested Displays and Sales Aids 
will provide dealers with a complete 
point-of-sale selling service. 


New Standards of Lighting will be 
established by projects such as G-E’s 
architectural design program. 


Versatile G-E Training Program 
will help train skilled personnel for 
every field of lighting service. 


G-E Leadership in Research will help 
provide tools for “Moving the Sun”. 
















HOLOPHANE presents — 
SUPERFICIENCY 


***Qne-point-five*’ 


REFLECTORS 





Outlet box cover 
Mounting Type 


Product of Holophane Research, SUPERFICIENCY 






Conduit ('2") Mounting Type 
REFLECTORS are the advanced answer to the growing need 
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for modestly priced small glass units for general industrial and 
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utility areas. These reflectors are altogether new in optical design. 


They express the traditional Holophane principles of high lighting 
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efficiency, easy installation and maintenance. Their adaptability 


to standard size fitters and their wide range of wattage—25 to 300 
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watts—make them practical and economical for general service. 
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7 Application, performance and price data available on request. 
* “One-point-fice” Reflectors ar 
designed to provide efficient, even 
illumination on spacings as great « 
" ¢ PRACTICAL for replacements on existing jobs 1.5 TIMES the mounting heigh 
above working plane. 


¢ PRISMATIC GLASS for maintained efficiency 


¢ ECONOMICAL INSTALLATION and MAINTENANCE 


cS 
i 


' 
HOLOPHANE om 
y RAN Bi COMPANY, INC.... Lighting Authoritices Since 1898 
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Toronto, Can. 
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SCIENTIFIC SHIELDING 
AND HIGH LIGHT OUTPUT 


for two FGO-watt Fluorescent Lampe 


A revision of the priorities regulations permit us to again offer the 


famous Curtis SkyLux, with steel reflectors, baked snow-white Fluracite 
reflecting surfaces and Satin Gray enameled shields and molding. 
* The high efficiency of this unit, combined with scientific shielding, 
has made it the outstanding two-lamp fixture oni the market. The SkyLux 





shield prevents a direct view of the lamp from ordinary angles and at 
the same time the inner surface of Fluracite serves as a reflector to 
dixect the light downward. This is accomplished without trapping light > 
and no horizontal surfaces are present to collect dust. od aa | 


% The SkyLux principle results in high initial light output 4 wk 
“- maintained with little depreciation nen the long, lifeg 


YCURTI S ae 


ee WEST 65TH ess CHICAGO 38, ILLINOIS 


LECTRICAL WORLD © july 22. 1944 





“No investigation has been made by 
Fleur-O-Lier Manufacturers regard- 
ing the patent situation on these 
design or construction suggestions.” 
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This label on a fluorescent light- 
ing fixture means electrical, mechani- 
cal and lighting excellence. Insist on 
it when you buy or specify. 


When 1 have a fluorescent lighting job, I “Tested and certified to what? Why, to 

can always depend on FLEUR-O-LIERS to definite standards, set up by lighting ex- 

deliver the goods. Look at the reasons: perts. Electrical Testing Laboratories, Inc. 
of New York does impartial testing and 

“First, FLEUR-O-LIER is not a brand of certifying to assure me and my customers 

fixture, but a service that protects us all. Over of constant protection and dependability.” 

35 leading fixture manufacturers share in 

it. I can pick the lines I want to sell, from GET THIS BOOKLET! 

a wide variety of sizes and designs . . . and “50 Standards of Satisfaction” — 

know that they’re a// dependable. Second, tells the story of the FLEUR-O- —— 


. LIER Manufacturers’ program and 
F = = 
every part of a fixture labeled LEUR O e kee: Weles R-O-LI 


LIER—ballasts and starters—the whole Manufacturers, 2126-7 Keith 
| works, is tested and certified. Building, Cleveland 15, Ohio. 


THE STORY'S ON THE LABEL. LOOK FOR IT WHEN YOU BUY. 


FLEUR-O-LIERS 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


1944 
ECTRICAL WORLD © July 22. 1944 


















unless they \are brought out 
of hiding and properly directed 


The NEW | 
| SMITHCRAFT "Controlled Light” Reflect< 


does give proper direction to the light rays 
























ewe 
(3 TEAL 
This entirely new scientifically engineered V-Reflector provides the utmost in lighting ef a 
greater effectiveness. 


SMITHCRAFT ORDINARY 
Controlled Light Rellector Reflector 
Seat 
SLL represent 
got ide 
Pa COMPARE ae 
i hse aes as es 
Send for full details of this outstanding fixture d 
; ment—and your next installation wil 


Smithcraft. 
















This new 
conception in lighting by 
Smithcraft will give you the utmost 

in customer satisfaction. Mechanical excellence 
all-stee!l for strength—wide variety of mounting methods—new captive-turn positive 
reflector fastener or release—Supercoat finish, baked or porceiain enamel—simple 
lnstaliation and easy maintenance—all these and more available with the new Smith- 
craft industrial Fluorescent line. No wonder the Swing to Smithcraft is nation-wide! 


A COMPLETE FLUORESCENT LINE 
Industrial units for individual and continuous row mounting. Also smartly styled 
commercial units. 


A. L. SMITH IRON CO., Chelsea 50, Mass. 
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DURO TEST 2,000 HOUR INCANDESCENT LAMPS 
are sturdily designed and ruggedly con- 
structed to withstand the severe operating 
conditions encountered in industrial light- 
ing, and to give much longer service than 
is to be obtained from ordinary ‘general 
service’ lamps. They are fully backed by 
the Duro Test one year free replacement 
guarantee. 


DURO TEST FLUORESCENT LAMPS, 
too, are distinguished products of precision 
engineering and high manufacturing stand- 
ards. They are warranted for an entire year — 
your assurance of long, dependable service. 


BY CALLING REGULARLY, our trained repre- 


sentatives become acquainted with your 


lighting layouts and lamp requirements. 
They recommend the proper lamp for the 
proper service and offer, without obliga- 
tion to you, the services of our engineering 
department for the solution of technical 
lighting problems. 


There is a representative in your area ready 
to offer you dependable Duro Test Lighting 
Service. He will show you how to reduce 
expensive maintenance, cut work stoppage § @ 
and improve your safety factor with Duro 7 | 
Test, America’s Industrial Lamp. 


| 0 INCANDESCENT , 
p TE T FLUORESCENT 
ELECTRONIC , 


Send for Catalog No. 44-5 
for complete line of regular and 
special purpose guaranteed lamps. 


DURO TEST CORPORATION 
North Bergen - New Jersey 


Copyright ky Duro Test Corporation, 1944 
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For most industrial, commercial and decorative lighting, 


uorescent is Better 





HERE’S THE DIFFERENCE! 


There are two kinds of fluorescent lighting—hot cathode, the older type, and 
cold cathode, the newer type, of which Zeon fluorescent lighting is the outstand- 
ing example. Both types are good; both are a great improvement over incan- 
descent light in most cases. But the newer cold cathode fluorescent has many 
advantages over the hot cathode type—advantages which in some installa- 
tions are of supreme importance. Here is a quick comparison of the two types: 


HOT CATHODE 


Highest efficiency; average output 42 lumens 
per watt. (Comparable incandescent lamp 
around 15 lumens per watt). 


Lamp life two to three times as long as in- 
candescent lamps. 


Multiple auxiliaries: starter; reactor; wiring 
to each lamp. 


Fixed lengths, standard size lamps. 


Inflexible, straight units. One fixed light 
output. 


COLD CATHODE 


Practically as high efficiency; average out- 
put 39 lumens per watt. (Elect. Test Lab. as 
quoted by Architectural Forum). 


Lamp life extremely long. Less maintenance. 


One auxiliary—a transformer. Series cir- 
cuit. In special installations up ‘to 100 feet 
of tube from one outlet. 

Standard size units, or varying lengths of 
tubing for custom-built installations. 
Completely flexible; any length, any shape. 
Light intensity variable through current 
control. Almost unlimited range of colors. 


FEDERAL ELECTRIC KNOWS COLD CATHODE 


Federal Electric Company, Inc., has been 
a leader for over fifteen years in the de- 
velopment and use of gaseous discharge 
lamps. To Federal Electric, cold cathode 
manufacture and operation is not new; 
what is relatively new is its adaptation to 
industrial, commercial, and _ residential 
illumination. This has made great strides 
in the last few years, because of the sim- 


plicity, efficiency, long life and practi- 
cally no maintenance of cold cathode 
lighting. 

Federal Electric Company will gladly 
assist you with suggestions for designing, 
installing, or operating cold cathode 
fluorescent lighting systems. Call the 
nearest Federal Electric Company office, 


or write direct. 





LIGHTING DIVISION 


FEDERAL ELECTRIC COMPANY, INC. 


8700 SOUTH STATE STREET, CHICAGO 19, ILLINOIS « TELEPHONE VINCENNES 5300 
Branch Offices: Cincinnati « Houston « Louisville « New Orleans « Dallas + Indianapolis 


Milwaukee * New York «+ Duluth 


¢  Keonsos City. ¢ Minneapolis 


Philadelphia + Subsidiary Company: Federal Brilliant Company, St. Louis, Missouri 
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there are 2 Kinds of Fluorescent Lighting...For most applications 


Old Cathode is Best 


At St. Louis Union Station, long life and low mainte- 
nance are obviously important advantages of the Fed- 
eral Electric Zeon cold cathode fluorescent lighting. 
Notice also the even, almost shadowless illumination. 
Each of the two 600-foot lines contains six rows of Zeon 
tubular lamps—a total of 7,200 feet of fluorescent lamps. 


LECTRICAL WORLD © July 22, 1944 





acs 











SCIENTIFIC and TECHNICAL SERVICES 


For many years the staff of 
this organization has served 


industry, both great and small— 


LARGE INDUSTRIES HAVING RESEARCH LABORATORIES 
find these independent technical services to be of value in supplementing 


their own research... 


SMALL INDUSTRIES LACKING RESEARCH LABORATORIES 
find in them an acceptable equivalent . . . and are thus relieved of the cost 
of maintaining research departments. But research facilities are available 


to them when, as and if required. 


FEES ARE PAID ONLY FOR WORK PERFORMED 


KNOW —BY 733 eee 


Electrical Testing Laboratories, Ine. 


HEADQUARTERS AND LABORATORIES 
2 EAST END AVENUE AT 79th STREET * NEW YORK 21, N. Y. 
BUTTERFIELD 8-2600 


ELECTRICAL AND GENERAL TESTING ° INSPECTIONS RESEARCH © CERTIFICATION 
LLL LLL LLL LLL LL LLL LL LL LCT LLL: 


Bas 
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—PDust-Tight and Vapor-Tight Lighting Equipment 


Important Facts you should Know 
about Benjamin Explosion-Proof, 


1 


Vapor-Tight 
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These units meet the severe spark plug test in which 
spark plugs are used to create ignition of explosive 
mixtures within the fixture 30 or more times. Tested 
also to withstand hydrostatic pressures ranging to 380 
ibs. per sq. in. For Class C (Ethyl-Ether atmospheres) 
a series of 50 additional explosion tests are met. 
Benjamin units are neither destroyed nor damaged by 
such tests nor do they permit the passage of flames or 
dangerously hot gases to escape to the surrounding 
atmosphere. Further, they pass all tests for operation 
at safe temperatures below the ignition temperature 
of the explosive atmosphere. 

Uses: Listed by Underwriters’ Laboratories for Class 
I, Group C and D hazardous locations, which include 
locations where flammable volatile liquids, highly flam- 
mable gases, mixtures or other highly flammable sub- 
stances are used; handled or stored in other than their 
original containers. 


FIXTURES 


Constructed to: 
Prevent Penetration of Explosive Dust to 
Lamp and Operate at Safe Temperatures. 
Tests passed by these Benjamin fixtures include: Dust- 
Tight Test, 6 cycles of on and off operation at maxi- 
mum room temperatures in a whirlwind of explosive 
dust-air atmospheres; Temperature Test, safe opera- 
tion of fixture when covered with a heavy blanket of 
ignitable dust; a 35-hour, 2000 r.p.m. Vibration Test. 
Uses: Listed by Underwriters’ Laboratories for Class 
Il, Groups E, F, G, and Classes III and IV hazardous 
locations. Includes such locations where the air may 
become laden with combustible dusts or where easily 
ignitable fibers are present. Also where dusts may 
settle upon ordinary fixtures in excessive quantities, 


FIXTURES 


Constructed to: 

Exclude Harmful Amounts of Vapor, Gas, 

Water and Dusts from Interior of Fixture. 

These fixtures are highly resistant to penetration of 
moisture and non-flammable dusts, gases, or vapors. 
They meet Benjamin’s high standards for perform- 
ance and their dependability is attested to by their 
years of service throughout industry. 

Uses: Listed by Underwriters’ Laboratories for Class 
Il, Group G and Classes III and IV hazardous loca- 
tions. Includes locations where non-flammable gases 
or vapors are present or where non-combustible dusts 
exist. 
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Severe Tests and Years 


of Service demonstrate Dependability 


of these Special Benjamin Fixtures 


Illustrated here are the three groups of , 


Benjamin fixtures for use in hazardous loca- 


tions. Fixtures in each group must pass . 


stringent tests for conditions far beyond 
those found in actual service. Some of 
these tests are given in the chart at left, 


' together with typical applications for each 


group. 

Benjamin’s years of experience in the 
manufacture and installation of such fix- 
tures give assurance of maximum protection 
against fires, explosions and lighting inter- 
ruptions due to hazardous or other ab- 
normal atmospheric conditions. In the 
solution of special lighting problems’ 
involving the use of such equipment, 
Benjamin's experience and engineering rec- 
ommendations are available without cost 
or obligation. Write for Free Data Bulletins 
os detailed information concern- 
ing all of Benjamin Hazardous Location 
Lighting Equipment bearing the label of 
the Underwriters’ Laboratories. Address 
Benjamin Electric Mfg. Co., Dept. K. 
Des Plaines, Illinois. , 


BENJAMIN 


HAZARDOUS LOCATION 
oe 7 
Lighting E 
DISTRIBUTED EXCLUSIVELY 
THROUGH ELECTRICAL WHOLESALERS 


? 











* It is not enough that our fighting men should have more planes, guns, tanks 
and supplies than the enemy. They must also have the finest. Thanks in no 
little measure to See-ability, American arms today are the finest—as well as 
the “mostest.”” With See-ability to aid them, eyes that back the attack can now 
work to tolerances as close as 1/10,000th of an inch with speed and assurance. 
Under the See-ability conditions made possible by today’s high-efficiency 
Westinghouse Mazda Lamps, precision work is done more efficiently 


in less time—with fewer errors and less fatigue. 


EYES THAT BACK THE 


ATTACK MUST BE SURE 





When today’s big war production job is done, these higher lighting standards 
developed by Westinghouse engineers will bring See-ability benefits to America’s 
peacetime factories, offices, stores, schools and homes. For maximum 

See-ability and efficient, dependable service, be sure to recommend 

bright, long-lasting Westinghouse Mazda Lamps. Westinghouse 


Electric & Manufacturing Co., Bloomfield, New Jersey. 


LET’S ALL KEEP BACKING THE ATTACK...BUY MORE WAR BONDS 





TOMORROW ... 
Soft, eye-easy fluorescent light 
for et ie rooms and ce 
new and dramatic uses for 
light as a salesman in stores, 
are just two of tomorrow’s 
ar: benefits predicted by 
estinghouse engineers. Take 
advantage of Westinghouse 
technical progress and research 
in lighting, make high-effi- 
ciency Westinghouse Mazda 
Lamps a must in your light- 
planning for tomorrow. And 
for leadership in lighting, 
watch Westinghouse! 
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Westinghouse 


PLANTS IN 25 CITIES.... OFFICES EVERYWHERE 


MAZDA LAMPS FOR SEE-ABILITY 


WESTINGHOUSE PRESENTS joun cuaries 
THOMAS * SUNDAY 2:30 EWT., N.B.C. © “TOP OF THE 
EVENING” °©* MON. WED. FRI. 10:15 EWT., BLUE NET. 
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ations where ordinary floodlights 
se of the presence of explosive at- 
an solve the problem by installing 


et VSE-HINDS 


Eaplosion-Proof 
FLOODLIGHTS 


Wiring chamber. Ample space for splicing. 
Easily accessible. 


Asbestos covered leads. One wire is grounded 
to housing for safety circuit. 


Cast aluminum or Feraloy (semi-steel) housing. 


Factory sealed with sealing compound between 
wiring chamber and lamp housing. External 
seals unnecessary. 

Flame tight threaded covers. 


le receptacle bracket permits the use of 
100, 150 and 200-watt lamps. 

Impact and heat-resisting lens. A_ refracting 
screen can be furnished to direct the light in 
any or pte approximately 30 degrees from 
normal. 


Sturdy grid for use where glass is exposed to 
breakage. Easily removed for cleaning lens. 


*Alzak aluminum reflector. Wide beam for short 
a Narrow beam for long range or spot. 
ight. 


Gasket of oil and gasoline resisting material fur- 
nished if needed. 


Write for additional information. 
* Aleak is the registered trademark of the Aluminum Company of America. 























A . 
Nationwide 
Distribution 


‘Through Electricai 


Whol usalers 


‘ 
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pension; surface: for setting a 


aS 





Type RLEE-14 
500-watt 


SE-HINDS COMPANY 
SYRACUSE 1, N. Y.. U.S.A: 


land — Dallas— Denver --Detroit - Houston —- Indianapolis City Los Angeles Milwaukee Minnecpols 
Seattle -S%. Louis—Washington flesident Product Engineers: Albany Atlania Charlotte New Orleon 
COMPANY OF CANADA. LTD... Main Office and Piant: TORONTO. ONT. 


ole), 10)0) a as-meemee Va aies SIGNALS - AIRPORT LIGHTING » FLOODLIGHTS 


122 ELECTRICAL WORLD @ July 22, 1944 





YOU PLAN 
NEW LIGHTING LAYOUTS 
BE SURE TO HAVE 
ela eva cy Ur 


ABOUT.... y a as 


COLOVOLT 
POM ne Oe 


ELECTRICAL WORLD © July 22, 1944 





THE MILLER TROFFER 
SIMPLIFIES FURRING 
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Miller Troffers can be hung directly 
from structural ceiling and, by means 
of patented Miller bracket, the false 
ceiling (either wood or metal frame) 
can be hung from Troffer. This 
greatly simplifies furring and adds to 
flexibility of installation. 
















ILLUMINATING DIVISION 
Fluorescent, Incandescent 
Mercury Lighting Equipment 
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OIL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fuel Devices 


WAR CONTRACTS DIVISION 
Wor Moterie!l 


———d 


tor the man who likes (? 
straight trom the shoulder! 


We have just rounded out 100 years in 
the lighting business but we don’t think 
about it that way. We figure we're just 
starting our second 100 years—with 
feet firmly braced on past experience 
and eyes on the future. 


We believe — implicitly — that we 
have developed the best dawgonne 
continuous flourescent lighting 
systems the world has ever seen 
—seen BY—and seen BETTER by. 


They have proved themselves, breaking 
lighting bottlenecks on our production 
front. By consistently delivering the 
goods, they have earned their place of 
foremost consideration in postwar 
planning of all kinds, including offices, 
stores and schools. 


The Miller two-light Troffer, shown 
above* can be economically installed 
(recessed, flush or pendant) in almost 


THE MILLER COMPANY e MERIDEN, CONNECTICUT 
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*Shown now only for your advance planning. 


ROLLING MILL DIVISION _ 
Phosphor Bronze ond Bross 
in Sheets, Strips and Rolls 





any type ceiling. It is attractive—and 
practicable—in single units, combina- 
tions of units or continuous rows BY 
THE MILE. Its shallow dished panels 
offer a wide variety of designs. It is so 
versatile that its applications are almost 
as unlimited as the architect's ingenuity. 


It is economical to service and encour- 
ages the benefical use of fully adequate 
lighting instead of eye-straining, pinch- 
penny methods. 


As the huge wartime bulge in industrial 
lighting tapers off, new users of fluo- 
rescent lighting will fill the gap. Electric 
Utilities Companies can well encourage 
this healthy trend. 


Miller Engineers are in principal cities 
and they are there to help lick lighting 
problems. So call in a Miller Engineer— 
or call us directly—and see what 100 
well spent years have taught us. 
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This One Ballast 
Provides for both 


Lead 
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, @ For direct mounting on narrow 
4 wiring channels or fixtures, bring 


A 
vege DEVELOPMENT 
VITAL IMPORTANCE 


the leads out of the bottom. 
For other applications, extend them from 
the ends. Insulated bushings set at an angle 















protect the leads either way. 

Simplify your fluorescent lamp Ballast in- 
ventory,—reduce stock investment and save 
time. Order the new Ballasts now. Available 
in two-lamp 40-watt sizes with other popular 
capacities shortly. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chicago), 
Illinois. In Canada: Canadian Jefferson Electric 
Co., Ltd., 384 Pape Avenue, Toronto, Ontario. 


BALLASTS 


FOR FLUORESCENT LAMPS 





Instant Starting Ballasts now available in the two-lamp 40-watt sizes. These Ballasts make possible starting without 
porate starter action or cathode pre-heating, and will be furnished with leads for both bottom and end positions. 
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the problem 


PRODUCE FOR WAR... 
WHILE YOU PLAN FOR PEACE! 


or Se oe 4 


Fae es ¢ 


KNOW YOUR 


WirEMOLD 
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DESIGN - CONSTRUCT : OPERATE : MAINTAIN 


Tripping Mechanism Replaces Cutout Fuse 


A tripping mechanism consisting velopment is part of a fuseless cutout which may result from a transformer 
a plated thermostatic bimetal ele- which can be mounted either vertically failure or secondary line trouble will 
nt, hook, latch and pressure con- or horizontally on cross arm, pole or cause the coiled bimetal element to 
t has removed the necessity of pri- transformer case. contract in accordance with predeter- 
pry or secondary fuse links in cut- Cutout was designed for use on the mined time current characteristics 
ts or other types of transformer typical single-phase multigrounded shown in the accompanying diagram. 
otection on rural lines. This W. N. circuit and to withstand a potential of As soon as this contracts far enough 
atthews Corp. (St. Louis, Mo.) de- 7,500 volts. An abnormal current to release the contact arm, the circuit 


500 AS 


PANG 


ESET Ht 
oH ) TAT ATH 


= 
CN th 
CNA NANT 





ek ee 
tt hI WY 
LU IN TNT AL 


TOUT IN WHICH a tripping mechanism replaces fuse. Upper insulator supports tripping mechanism which consists of element 
. hook (D), latch (F), and contact (L). Housing (K) protects mechanism from the weather, birds and animals. Lower insu- 
lor supports the hinge (H) to which the arm (A) is pivoted under spring tension. Latch holds the contact arm against 
contact by engaging the dog on the contact arm. When the contact arm is released, it snaps to ground connection (J) 
shown by the arrow. Phase wire is attached at (M,), transformer lead at (M,), and ground wire at (M,). Can be manually 
d by striking plunger (R) with a hot stick. Downward pull on hook (S) with hot stick swings contact arm into closing 
esition. Can be installed on pole, arm or transformer case in either a vertical or horizontal position 


944 
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is in most cases, instantly broken. In 
certain instances the inductive react- 
ance of the line may prevent the arc 
from being extinguished before the 
arm reaches the grounded contact. In 
such an instance a line-to-ground fault 
would be established. This results in 


Voltage Stabilizer 


A new electronic stabilizer and reg- 
ulator for d.c. voltages when con- 
nected to a convenient d.c. supply ab- 
sorbs some of the voltage (100 to 150 
volts) and delivers the remainder in 
a stabilized condition to the output 
circuit. The standard voltage against 
which this output voltage is compared 
by this device is provided by a dry 
battery. This has a long life since it 
does not supply any current to the 
circuit. Arvon Glynne, College of 
Technology, Manchester, in a paper 
presented before the (British) Insti- 
tution of Electrical Engineers further 
states that the d.c. input voltage should 
be adjustable; that this may be had 
from the usual sources, but that if a 
rectifier is used the unit is portable 
and complete within itself. 





FIG. 1. Simplified connection diagram 
_ of the stabilizer described 


The essential circuit of the stabil- 
izer is shown in Fig. 1. It consists of a 
tube A connected in series with the 
load. The second tube B functions to 
provide the correct grid voltage to 
tube A, thereby maintaining the out- 
put volteg - of the stabilizer at a nearly 
constant value. The grid-to-cathode 
potential of tube B is equal to the out- 
put voltage minus constant voltage of 
the battery, the difference being a few 
volts negative. Increasing the supply 
voltage produces some increase in the 
output voltage, which raises the grid 


potential of tube B, thus increasing the 


anode current and making tube A grid 


negatively stronger. The result is that 
the greater part of the increase is FIG. 3. Results obtained from stabilizer shown above in Fig. 2 


128 


Gives Fine Control 















instantaneously building up a short 
circuit value sufficiently great to op- 
erate a back up reclosing device. 
Either a reclosing fuse switch or an 
automatic reclosing circuit breaker 
for this reason is installed on the line 
side of the new device. 


counteracted by tube A. Conversely, 
an increase in load current reduces 
the output voltage causing the grid of 




































FIG, 4. Effect of load changes on , 
put voltage of stabilizer in Fig. 2 





variation of 0.01 percent or |. 
An improved circuit, Fig. 2, is 
elaboration of Fig. 1, with a tetr 
(British MS4B, American H42) » 
stituted for one of the triode tubes 
Fig. 1. There also are two British PY 
tubes with their screen voltages sj 
plied through a variable resistor « 
nected across the input voltage. The 
fore, an increase in the supply volta 
raises the screen voltage and, con 
quently, increases the effectiveness 
the tube by increasing its grid volta 
This is a true stabilizing action « 
accounts for the improved results ; 
tained as shown by the curves in fj 
3. The performance of the stabil 
tube B to become more negative, and improves progressively as the out 
therefore, the grid of Tube A to be- voltage rises. 
come more positive. This gives the The paper resulted from reviewi 
stabilizer good voltage regulating the characteristics of the high volt 
characteristics. supply which is required in meter ts 
Tests were made with the stabilizer, ing stations established under | 
connected as in Fig. 1, and it was re- Electric Supply (Meters) Act, 1) 
ported to have an internal resistance The paper describes the construct 
of 5.1 ohms and to be approximately and gives the theory of the stabili 
95 percent effective when the input which has been constructed to provi 
voltage was 230 volts and the output current at a voltage so constant i 
voltage 160. The results obtained it greatly facilitates precision 
showed that with the input voltage urements on voltmeters and 
held to one percent fluctuation, the meters. Also included are other 
output was automatically held to a of the apparatus described. 





FIG. 2. A circuit resulting in improved 
voltage control. See Figs. 3 and 4 
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Percentage Change in Output Voltage 






Input Voltage 
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WORKMAN (above) lifting manhole 
cover by the use of a hook having 
society “spurs.” Details of the altered 
nook which prevents slipping while 
aising the cover are shown in lower 





he ight. Process at the same time, due 
vol to the leverage, is made easier as well 
onl os safer, preventing barked fingers and 
hins while removing 252-lb. cover 
ness 
voltag 
On @ 
ults 











By brazing “spurs” on manhole 
wer hooks as illustrated, the hook 
not slip when prying manhole 
vers, and the danger of straining 
e back while trying to lift the cover 
d pull to one side at the same time, 
removed. A hook so altered not only 
akes possible prying instead of lift- 
g, but goes further than the con- 


der { 






Heavy Cover Removed Without Backstrain 


only raised up, but is pulled slightly to 
one side. 

The hook is not only a safety meas- 
ure, but makes the job of removing 
heavy manhole covers much easier. 
The idea was developed by John God- 
vig, underground department, North- 
western Electric Co., Portland, Ore., 
as a safety suggestion and an easy 
manner of removing the 252-lb. cover. 


Ground Rods Driven With Jackhammer 


By JOSEPH J. BEELER 
Pacitic Gas and Electric Co. 


Sacramento, Calif. 


saving of time where grounding sys- 


eumatic jackhammer provided with tems are > Se installed. 


provigentional hook in that the cover is not 

ant t 

n wm e 

d w 

her 
Driving of ground rods with a 
driving socket has proved a time 
er in the Sacramento division of 
ciic Gas & Electric Co. The 

300 ket or tool as illustrated, consists 


a short piece of round steel stock 
th a hole in one end to fit over the 
ound rod and a piece of paving 


eaker gad welded to the other end to 
into a jackhammer. 


Station maintenance crews have 


¢n driving ground rods by this 
thod for several years with a great 


2, W 
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JACKHAMMER with socket saves time 
in driving ground rods 
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Motor Operated Air 
Switches Save O. C. B.’s 


By L. M. ROBERTSON* 


Public Service Co. of Colorado, 
Denver, Colo. 








Two motor-operated  air-break 
switches solved the problem of con- 
necting a 3,000-kva., 13-kv. substa- 
tion to a 13-kv. tie line between two | 


principal substations and of section- 
alizing the line at this point, without 
the use of oil circuit breakers. The 
two main substations are kept in syn- 
chronism by other ties. 

In case of a fault on the tie-line, cir- 
cuit breakers trip at both ends, but the 
one at Terminal substation (see ac- 
companying diagram) immediately 
recloses. If the fault is cleared, there 
is no operation of the air-break 
switches, and the circuit breaker at 
South substation recloses and re- 
stores the normal operating condition. 
If, however, there is a permanent fault 
between the two main substations, the 














































Terminal 
svb A3 kva 





- 


sectiona/liz ng 


3,000 kva/ 'f 
13/4. Zkee 


oonenn 


cj * ‘2, 3-kva. 
ay Som -220v 


+t main bus 
C indicates normally closed 
O indicates normally open 






DAKOTA SUB 


CONNECTIONS employed in utilizing 
two motor-operated air-break switches 
for sectionalizing tie line and providing 
alternate feed to distribution substation 


Terminal breaker will again trip and 
in 10 sec. both air-break switches will 
open. In an additional 20 sec. the 
Terminal breaker would close and in 
this case trip and stay out. Also, at 
the same time, the circuit breaker at 
South substation will close and the 
potential transformers at Dakota sub- 
station will receive an indication of 
voltage and the air-break switches on 
this side will close, picking up the 
station. 










*Transmission and Substation Engineer 
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A similar procedure would result 
if the permanent fault were on the 
line to South substation. Operating 
power is supplied for the two motor- 
operated air-break switches from a 
24-volt storage battery. This switch- 
ing arrangement has proved to be sat- 
isfactory and served the purpose of 
protecting an important link between 
two substations. This was done at 
much less cost than with the use of 
oil circuit breakers. 


Stub Poles At Top 
To Hold Ground Wire 


Pole stubbing, ordinarily used 
at the base of poles to increase useful 
life, has been shifted by Central Ili- 
nois Public Service Co., Springfield, 
to the pole-top to support a grounded 
overhead shield wire in the case of 
an 11.6-mile line section recently con- 
verted from 34.5 kv. to 69 kv. opera- 
tion. The step considerably reduced 
the cost of the conversion since orig- 
inal poles could be retained which 
had not been selected with ground 
wire shielding in mind. 

The stubs were 12-ft. pole sections 


130 


that overlap the top of the existing 
pole five feet, bringing the top of the 
stub 8 ft. 6 in. above the center line 
of the top cross arm. Conventional 
stubbing bands were used as the 
fastening. 

Arrangement of the converted pole 
top is compared with the original 
34.5-kv. configuration in the accom- 
panying illustrations. The original 
two-piece, pin-type insulators of the 
34.5-kv. construction have been re- 
placed with 234-in. line post units 
and 4% x 5%-in. x 10-ft. cross arm 
substituted for the original 33 x 4}-in. 
x 5 ft. 8-in. arm that supported the 
bottom transmission conductors. 

The #-in. S.M. static wire, grounded 
at each structure, is supported from 
the stub by a convential static suspen- 
sion clamp. Particular attention is 
invited to the step that was taken to 
keep tension in the 2/0 stranded cop- 
per ground wire lead at each pole 
from ripping away and enclosing 
moulding. The top two feet of mould- 
ing is 24 x 1 19/32-in. in sectional 
dimension and fastened to the pole 
with steel clips and lag screws. The 
rest of the unstressed moulding is the 
conventional 4-in. size fastened with 
the usual 1 x 3-in. staples on 24-ft. 


BEFORE (right) and after drawings of 34.5-kv. line converted for 69-kv. operation; 12-ft. pole stub supports grounded shield wi? 
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STUB ADDED to top of existing pol 
avoids extensive replacement in co, 
verting 1l-mile 34.5-kv. line to 69-by, 
operation. Cost greatly reduced 


centers. Use of this extra-heg 
“anchor” moulding has eliminate 
former trouble with down-lead grou 
wires pulling out of moulding a 
endangering the line. Not only di 
it make possible increasing of { 
voltage but a trim and neat line 
sulted as is so vividly shown in t 
accompanying illustration. 
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|e the past two years a quarter of a million 


kva of Pyranol* capacitors has been installed in 
large banks near the load. One power company 
after another has taken advantage of this simple, 
material-saving way to supply reactive kva and 
release system capacity for war loads. 


This new booklet contains answers to practi- 
cally everything you might-want to know about 
making such capacitor installations: 


Reasons for locating kilovar sources near the load 


Economies that can be effected by the use of 
capacitors 


Relative merits of synchronous condensers and 
capacitors 


Types of capacitor equipment available 


Application requirements and problems (How to 
mount, connect, fuse, switch, control, protect from 
lightning, etc.) 


_*Reg. wu S. Pat. I 


* GET A copy OF THIS BOOK 
“4nd get started right’ 


General Electric Company, Section D407-74 
Schenectady 5, N. Y. 


Gentlemen: 


Please send me a copy of your booklet (GEA-4225) 
that tells hew to apply Pyranol capacitors in large banks. 


Company 
I oi ae aoa ; 


GENERAL ‘% ELECTRIC 
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Rez, U. 3. Pat. Off. 


EVEN years ago the engineers of this 

New England utility needed a 10,000- 
kva, 66,000-volt transformer to be used 
between a water-wheel generator and a 
high-voltage bus. They wanted to install 
the transformer indoors to avoid the high 
cost of long runs of heavy copper. They 
also wanted to avoid concrete cells with 
specially designed drainage facilities. 
Hence a noninflammable transformer was 
needed—one that would not require a 
fireproof vault and yet would provide the 
greatest degree of safety. 

Pyranol* transformers, although intro- 
duced, commercially, only four years be- 
fore this, had already proved themselves 
for indoor applications. Never had one 
burned or contributed to a fire. Operating 
records were uniformly excellent. But, for 
the most part, these had been applied to 


Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 



















handle relatively small amounts of powe 
low or moderate voltage. 

These engineers reasoned, and righ 
so, why shouldn’t a noninflammable Py 
nol transformer be the economical cho 
for this large-capacity, high-voltage ap} 
cation? So a Pyranol power transform 
was selected. 

The wisdom of this choice has bs 
amply demonstrated over the past s¢ 
years. The transformer has been in alm 
continuous operation, carrying vary 
loads up to its maximum rating. Sample 
the Pyranol liquid have been taken fn 
the transformer every year, and in eachd 
analysis has proved that the Pyranol | 
maintained its original high quality. 
time and expense of filtering have 
avoided; there has been little need 
maintenance of any kind. 
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This installation, describ- 
ed on the opposite page, 
was made in 1936—the 
first Pyranol power trans- 
former application. 

HE benefits of Pyranol transformers, which have made them famous 

for distribution applications indoors, are just as real for power- 


ansformer applications. For example: 
@ You can install them anywhere you wish, indoors or outdoors. 


@ Their inherent safety means that fireproof vaults or other fire 
protection is not required. Construction materials and instal- 
lation time can often be saved. 


@ Pyranol is a stable liquid. It is nonoxidizing and nonsludging, PYRANOL 
and has high dielectric strength. Filtering is seldom, if ever, P oO WER 


required. TRANSFORMERS 


will pay you to consider the advantages of Pyranol for your trans- 

ee installations—large as wellas small—wherever the elimination of  alichde tor Gicaits 
e azard is an important factor. Ask for Bulletin GEA-4193. General up to 69,000 volts 
lectric Company, Schenectady 5, N. Y. 


rn 


GENERAL & ELECTRI 


401-17-5155 , 5100 
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Start-Stop Control 
for Gang-Tested Meters 


By ARTHUR B. CRAIG* 


The Boston Edison Co. has incor- 
porated in its latest gang test boards 
a novel and efficient means for con- 
trolling the comparative test revolu- 
tions of the standard meter and the 
meters being checked. Essentially the 
scheme utilizes a combination me- 
chanical and electrical device which 
starts and stops the meters being 
tested without adding any appreci- 
able amount of friction to the stand- 
ard meter. 

The operation of the control circuit 
is as follows (Fig. 1): 

The standard meter is put into op- 
eration when the series current circuit 
of the meters under test is energized. 
On each revolution of the standard 
meter disk, a small stud attached to the 
shaft trips a counterbalanced stop 
arm. A spiral spring is at once re- 
leased and instantly rotates a set of 
cams which in turn allows contacts 
“A” to come together. The tripping 
operation also allows the small motor 
to make one ‘revolution. The design 
and setting of the two cams are such 
that contacts “A” are together for less 
than 0.2 sec. and are completely reset 
in one revolution of the small motor. 

When the starting button is pressed 
and contacts “A” are together, the cir- 
cuit is completed through a notching 
relay. An 11-tooth ratchet is advanced 
one tooth, which effects the closing of 
contacts “B.” This in turn completes 
a circuit through the relay: thus volt- 
age is applied to the potential coils of 
the meters and the test run is started. 
The starting button is then released 
and the potential coils of the meters 
under test remain energized for ten 
complete revolutions of the standard 
meter disk. The meters under test will 
automatically stop when the standard 
has made ten revolutions because the 
1l-tooth ratchet will then have re- 
turned to its starting position and con- 
tacts “B” will have opened, thus 
breaking the relay circuit. 

This control circuit, being entirely 
automatic and positive in its opera- 
tion, permits successive runs to be 
made with a high degree of accuracy 
and consistency. Its construction is 
compact and relatively inexpensive. It 
is easily maintained and has been 
found thoroughly satisfactory for this 
particular application. 


* Head of meter technical division, Boston 
Edison Co. 
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FIG. 2—Combination mechanical and electrical device for starting and stopping x 


_- Small motor operating 
at 60 rpm. — always 
energized 
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transformer 










Contacts “B*_____ 


ap 


W20V.-DC. 9% Operating coil of 
a notching relay 


NOTE: The above schematic diagram shows only the 
fundamental theory of operation 







FIG. 1—Schematic diagram of control circuit for meters under test 
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MEETING TODAY'S 


Country’s war 

the “Arsenal of 

‘tates has undertaken an 

gering proportions. The 

ver have been increasing 

he Utilities are meeting this 

and efficiently. Although the 

capacity is appreciably reduced 

2 equipment overloaded, the entire 

we} ply ‘avilemn is kept in a highly satisfactory 

ining condition by the untiring efforts of the 
lity organizations. 

Pennsylvania Transformer Company is proud to have a part 

in assisting the Power Companies during this period — by 

furnishing dependable transformers capable of carrying heavy 


overloads safely. 
(Statistics shown in graphs courtesy of E.E.1.) 


Write for our Distribution 
Catalog No. 142. 
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DISTRIBUTION TRANSFORMERS 
LIGHTNING PROTECTION DATA 


Data collected on distribution transformer lightning pro- 
tection by the Transmission and Distribution Committee of 
the Pennsylvania Electric Association from 17 operating com- 
panies serving an area of about 45,000 square miles showed a 


Type of Transformer 
and Connection 


External Protection ...............- 
Interconnected ...........--s+-00- 
Non-Interconnected ............... 

Without Protection ................. 

Sel UWtOetee  o viks dctdevcccevccces 

Completely Internally-Protected ..... 


KoA EUR acy i. veaveccc see ccccnets 


Figures indicate that the flat part of the curve for decreas- 
ing failure rates due to improved practices has been reached, 
and that varying storm conditions now have a major influence 
on the failure rate from year to year. Transformers with exter- 
nal protection represented 87.7 percent of the total in 1943 


total connected single-phase transformer capacity of 2,376,456 
kva. The average transformer size for 1943 was 11.6 kva. 

Summary of transformer failure rates for the past three 
years: 


Failures Per 100 Transformers 


1941 1942 1943 
ovgawk 0.64 0.57 0.59 
oko’ 0.63 0.52 0.49 
cocpes 0.66 0.79 0.86 
soneas 1.29 1.60 0.92 
ousven 0.34 0.30 0.38 
ret oe 0.42 0.28 0.40 
Fees 0.59 0.56 0.57 


and has the least variation in failure rate. Transformers with- 
out protection represent 1.9 percent and has greatest varia- 
tion; probably in relatively shielded areas and consequently 
show a smaller failure rate than would otherwise be obtained. 
Following is a numerical picture of the transformers involved. 


Summary of Transformer Data 


Failures per 100 transformers 
Fuse blowings 


No. of transformers 
(See note 2) 


Fuse blowings per 100 transformers 








Without Complete 
lightning internal 
' 
Non Total | protection protected | rotection 
inter- | | 
connected | 


Inter- 


connected (see note 1) 


Figures below heavy line show sizes of groups for which statistical 
data were submitted. 
Note 1. Some companies did not distinguish between intercon- 
nected and non interconnected transformers. 
Note 2. Companies with these numbers of transformers reported 
on fuse blowings. 
Note 3. Secondary breaker tripping rate. 


21.37 
(see note 3) 
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STEEL — for electrical industry 


quick shipment from I! plants 


When you need steel quickly get in touch with your 


nearby Ryerson plant. You’ll get prompt, personal . 


service from the Ryerson steel-service men. Expert 
help on problems of steel application or fabrication is 
yours for the asking. And Ryerson stocks are still 
the nation’s largest and most diversified. 

Ready for immediate shipment are more than 10,000 
different kinds, shapes and sizes of steel including: 
bars, structurals, plates, sheets, tubing, alloys, stain- 
less, tool steels, etc. Ryerson deliveries set a standard 
for speed and dependability: It will pay in time and 
trouble saved to call Ryerson for steel. 


Call the Plant Nearest You 

CHICAGO... 16th and Rockwell Sts. 
Rockwell 2121 

320 So. 19th St. 
Mitchell 7000 

DETROIT 1600 E. Euclid Ave. 
Madison 3860 

ST. LOUIS 5 Clinton St. 
Central 1020 

CINCINNATI. Front St. & Freeman Ave. 
Cherry 3232 

CLEVELAND | E. 53rd and Lekeside Ave. 
Henderson 1000 

PITTSBURGH . . .330 Grant St. 

Walnut 7540, Carnegie 795 
PHILADELPH’s 5200 Grays Ave, 
Pe!l-Belgrede 1412; 
Keystone-West 1644 

BUFFALO... 40 Stanley St. 
Humboldt 3311 

NEW YORK 203 Westside Ave. 

Jersey City, N. J. 

New York City. ...... Rector 2-3700 

. Market 2-6067 

Jersey City. ....Bergen 4-1123 

BOSTON... .. Third & Binney Sts., 

Cambridge— Kirkland 6000 


JOSEPH T. RYERSON & SON, INC. 


MILWAUKEE 
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| METHOD FOR DETERMINING 
| SIZE OF GUY FOR A GIVEN LOAD 


By F. W. NIMMER, General Distributing Engineer, Ohio Edison Co., Akron, Ohio 


The accompanying charts are used in the se- 
quence listed to determine the distribution line 
angle, horizontal conductor pulls at various angles, 
height and lead of guy and finally the size of guy 





Dead end pul/ 





In some territories conductor tensions are limited to 2,000 


ue 











Ib. (Curve 7) for urban construction and to 60 percent of ie 
ultimate strength for rural lines. Cuves for railroad cross- 2,000 gee, gz 
ings comply with the Ohio Public Utilities Commission’s * 2 eA So | 
~— + Lae | 
Actual guy tension may be obtained in Fig. 4 by striking an YE 1,600 | ‘A ] 
arc from the intersection of the radial line with the tension sé 1400 7 at | 4 
ordinate down to the abscissa and read the actual value in =§ 1.200 we A 
pounds. The 11,000 Ib. arc intersects the abscissa at the 11,500 az Be 
Ib. value which is the actual strength value of the 11,000 Ib. : 5 1,000 ord te 
guy. g8 - ee | 

Example $e 600 i 

Given: Three single-conductors of No. 6A copperweld on a é 400 Poe 

rural line dead-ended in the top gain of a 35-ft. pole. Guy % ete Te 


attached 28 ft. above ground and having a lead of 15 ft. 
Procedure: From Fig. 2 curve 6 the dead-end pull (15 units 
or 60-deg. angle) of one No. 6A conductor is 1,820 lb., and for 
three No. 6A conductors is 3 x 1,820 or 5,460 Ib. pull. In Fig. 
4 project horizontally from 28-ft. height to 15-ft. lead, thence 
radially to 5,460-Ilb. pull. This latter point falls just within References for curves in Fig. 2: Curve 1—No. 6 copper for city 





Angle, in Degrees 


elie tae lines and railroads. Curve 2—No. 6 copper for rural tines. 
the 11,000-lb. guy area, indicating that a 11,000-lb. guy is Curve 3—No. 4 ACSR for railroads. Curve 4—No. 4 ACSR for 
r ired. rural lines, also No. 3 copper No. 6A Copperweld and No. 2 
equ ACSR for city lines and rail 


i C one an Conperacld and so. 2 RUDE for 
rura nes. Curve No. Sopperweld and No. or 
Method to Determine Line Angle rural lines. Curve 7—2,000 Ib. limitation. Curve 8—No. 1/0 
copper for any line. Curve $9—No. 4/0 copper for any line. 

Note: Resultant measurement of 15 units or 60-deg. angle 
is equivalent to dead-end pull. 


tH AA | 
TAAL VIA VD 
ALE Ye ee A 















| 






oe 
: 
3 
< 
at 
39 45 UV Le ae 
* 40 7 o oS 
Refer to Fig. 1: Start at corner pole A, measure off 15 units S£ eee 
in a straight line with poles A and B and mark point M. Similarly -% a 
locate N in line with poles A and C. Measure between N and M e¢55 A iA 
and, using this distance in same units, refer to the following ‘Oo > ~ | A 
table to determine angle X in degrees. & @30 aa 
eE tL 
Units Required For Given Angle 2 i Cr " 
Distance, Distance, Distance, 2 & rd 
Angle X, NtoM, AngleX, NtoM,  AngleX, NtoM, £o 20 ae 
egrees units degrees units degrees units oO 2 ee 
10 2.5 40 10 70 17 ¢ 15 rr | 
15 4 45 11.5 75 18 3 ee | 
20 50 12.5 80 19 2 10 5 
5 85 4 < i} — 
0 : Poe 
<£ 5 ———— 
£4 a 








/24668 02 4 6-18 
5000/6’ ~ terizontal Pull, in Thousands of Pounds 







Fig. 3—Method to determine guy height (H) and lead (L) 
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Here’s how the G-E Watch Dog Fluores- 


cent Starter reduces lighting mainte- 













r city 
lines, 
R for 
vo. 2 


r for 
R for 


1/0 nance to the simple operation of pushing 
a red button before relamping. It’s so 
easy —just reset it and then forget it. 


ingle 





When the lamp dies the Manual reset button When dead lamp is re- New lamp is inserted in 
Watch Dog cuts itself pops up eliminating fu- moved the Watch Dog lampholder and it im- 
out stopping annoying tile and needless start- is easily reset by press- mediately begins to 
blink and flicker. ing attempts. ing the red button. operate normally. 


For additional information write to Section 
G741-9, Appliance and Merchandise Dept., 
0 BUY WAR BONDS AND HOLD THEM General Electric Co., Bridgeport, Connecticut. 


Hear the General Electric radio programs: “The 
G-E All Girl Orchestra” Sunday 10 *.M. EWT, 
NBC. “The W \rld Today” news every weekda 

6:45 P.M. EWT, CBS. 
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TABLE OF RESISTANCES 
OF LEAD CABLE SHEATHS: 


By L. G. McD OWELL* 


LEAD SHEATH RESISTANCE 
(10°* ohms per foot per 70 deg. C.) 


The’ accompanying handy table 
gives the resistance of the lead 
sheath of cable in terms of the 
outside diameter of the sheath and 
the thickness of the sheath. 


The values of resistance are given in 
10* ohms per foot, or ohms per 10,000 
feet, at 70 deg. C. 

Use the conversion scale to obtain 
sheath resistance at a temperature other 
than 70 deg. C—multiply value obtained 
from table by factor corresponding to 
desired sheath temperature. 

Resistance values and conversion scale 
are based on the following: 

Restivity of lead = 24.2 x 10° ohm-cm® 
at 40 deg. C. 
Temperature coefficient of lead = 0.0040 
per deg. C. 


CONVERSION SCALE 
Sheath Temperature, ea 
SO 60 ms 7 80 


0.85 0.90 0.95 1.00 1.05 
Factor 


t See also Electrical World, June 24, 1944, page 104. » 
* Assistant Engineer, Consolidated Edison Co. of New York, Inc. 
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Slate ete Suspension 


Mo fi See 
Individually or in Cont ati 


inuous Rows 


ITCHELL KOLD-VOLT Cold Cathode Industrial Fluorescent Fixture 

he first cold cathode fluorescent in a standard “packaged” unit! Gives you 

tantaneous starting — average lamp life expectancy 10,000 hours — greatly 

duced maintenance! 4-light fixture — 8 feet long overall — delivers a total of To get the Genuine 

800 lumens of light. Each lamp unconditionally guaranteed for one year. MITCHELL Original U.R.C., 


ITCHELL ULR.C. RESEARCH LUMINAIRE for Offices and Drafting Rooms a 
irst introduced by MITCHELL. Combines the ultimate in high intensity 

umination with low surface brightness (glare). Uses four 40-watt lamps. 

akes less time to install than any other commercial fixture. 


complete information from your MITCHELL DISTRIBUTOR or write for New Catalogs No. 278-280 


QL 
ITCHELL Wanalacturing Company LWOss 


525 CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 
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RUNNER eaten away by acid-bearing water (left), with ring removed (center) and restored to usable condition by welding (righ) 


Welding Restores Corroded Water Wheels 


What can be done by skillful use of 
modern welding methods is strikingly 
shown in the accompanying series of 
pictures of an 18-in. turbine runner 
removed from one of the small hydro 
plants on the system of the Appala- 
chian Electric Power Co. The streams 


on which several of these plants are 
located carry acid wastes from chem- 
ical plants that, as is seen in the pic- 
tures, are quite corrosive. 

The blades are built back to shape 
and size with iron and then are faced 
with stainless steel. The running 


speeds of these wheels are not high 
and a perfectly satisfactory job of 
balancing the repaired runner can be 
done in the shop. The cost of repair 
is about one fifth of the cost of a new 
wheel. The availability of new equip 
ment did not enter the problem. 


Chamber for Testing Water-Tight Joints 


To test the finished installation of a 
new water-tight cablelug connection, 
a special hydrostatic test chamber 
was designed. While all parts are of 
standard design, easily interchange- 
able, an unusual detail is to be found 
in the stuffing box through which the 
cable extends to the outside. 

The stuffing box is made of three 
plates; the outer two are of steel and 
the center one is of rubber. No wick- 
ing or cement is needed and no dam- 
age is done to the insulation. By us- 
ing sets of plates with openings of 


celles alt ll eal - x pac 


HYPRESS with interchangeable Dual 
dies for producing water-tight connec- 
tions. In the foreground is a Hysealug 
installed on a cable 
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By W. F. BONWITT 


Chief Research Engineer 
Burndy Engineering Co., Inc. 


different diameters, the range of cable 
sizes which the chamber can accom- 
modate is practically unlimited. 

Use is best explained by a descrip- 
tion of test procedure. The assembly 
to be tested (consisting of a Hysealug 
installed on a length of cable) is 
placed in the test chamber as shown 
in the figure. The chamber is sealed 
around the cable by means of the 
stuffing box. The Hysealug is anchored 
to the chamber structure in order to 
prevent a sliding motion when pres- 
sure is applied. The overflow-valve is 
opened along with the main-intake- 
valve, while the drain-and-air valves 
are closed. 

The water is pumped from the tank 
into the chamber until it is filled and 
the overflow-valve is closed; any 
further operation of the pump will 
increase the hydrostatic pressure in 
the chamber. Pressure can be main- 
tained indefinitely by closing the in- 
take-valve. The pressure is increased 
in steps and each value maintained 
for a definite period. If the seal be- 
tween the cable insulation and the 
shroud should be defective water 
would be forced inside the Hysealug 
and then would travel through the 
interstices of the conductor strands 
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HYDROSTATIC Chamber used in test 
ing water-tight joint between connector 
and cable as set up at the Burndy pliant 


to the open end of the cable where it 
would leak out. Connections similar 
to that shown have withstood pressure 
of more than 500 psi. without leakage. 

The seal is made by the compres 
sion of the tubular shroud on the 
cable insulation by a hydraulic actu- 
ated Hypress using Dual dies. This in- 
dents the connector onto the con- 
ductor for the electrical connection, 
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’s the Way They’re Made! 


That’s Why L-M Lightning Arresters Provide Better Protection 
. « - Require Less Replacement .. . Lower Arrester Costs 


The protection a lightning arrester will provide . . . the years over 
which it will handle light and heavy surges depend upon the way 
it is designed and built....L-M Lightning Arresters are outstand- 
ing in this respect. Failures in the field are negligible. Their ability 
to stand up for years means less expense for you. 


| (right) 


NO OTHER ARRESTER CONSTRUCTION LIKE THIS 


L. Thisillustration shows 
the glass housing with 
the characteristic ele- 
ment molded into the 
glass, not just poured or 
placed in. The copper 
contact surface, also 
illustrated, is applied in 
the molten state under 
pressure and becomes an 
integral part of the char- 
acteristic element. Due 
to war, porcelain hous- 
ings are being tempo- 
rarily used for part of 
our production. 


2. In addition to the em- 
ployment of 4 separate 
gaskets, L-M Lightning 
Arresters are further 
sealed with a strong, 
weatherproof sealing 
compound which com- 
pletely seals in both the 
top and bottom of ar- 
rester. Two separate 
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; 


PY 
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tests for moisture are 
made. No lightning ar- 
rester on the market is 
more moistureproof. 


3. This shows assembly 
of the ladder spark gap 
which is made of heavy 
brass bar—not stamp- 
ings—machined to 7/16” 
diameter ; the upper elec- 
trode; the synthetic rub- 
ber sealing gasket; and 
the copper cap which i is 
spun to the housing un- 
der pressure. This entire 
assembly constitutes 
one compact moisture- 
proof unit. 


4. The L-M Isolator is a 
patented feature. In ad- 
dition to identifying a 
damaged arrester, it dis- 
connects a faulty arrest- 
er from the line to pre- 
vent grounding of phase 
or circuit. 


Study the design and construction of L-M Lightning Arresters. Talk to the 
Line Material man. Ask him questions: Send for Bulletin 40151 for more de- 
tailed explanation than this advertisement contains. A little thought and in- 
vestigation on your part will bring you to the conclusion that you can save 
your company a consistent amount of money over the years by standardiz- 
ing on L-M Lightning Arresters. Line Material Company, Milwaukee, Wis. 


‘THE NEW NEMA STANDARDS 


se three Oscillogram photos show how 


Lightning Arresters meet the new 
fA standards. Fig. 1 shows operation 


acteristics before 5,000 ampere oper- 

g cycle test of a 3 Kv Arrester. Fig. 2 

after the 30th shot. 

3 shows the unchanged characteristics 

r single 65,000 ampere surge as re- 
ed by new NEMA standards. 
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CYCLE TEST 
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Li 


OSCILLOGRAM TAKEN BEFORE 


De lent sen Ly 


ed 


OSCILLOGRAM TAKEN 


AFTER 30 SHOTS 


Fig. 3 


*THE ISOLATOR 
AN EXCLUSIVE 
L-M FEATURE 

PAT. NO. 2,315,320 


SiZES—L-M Lightning Ar- 
resters are made in 6 sizes 
with ratings ranging from 1 
to 15 Kv. 


STANDARDS —All L-M 
Lightning Arresters meet the 
new NEMA standards. In re- 
peated tests L-M Lightning 
Arresters maintain uniform 
performance characteristics. 


Tis TEGaaire 


LIGHTNING ARRESTERS 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers - 


Oil Switches - Pole Line Hardware - Line Construction Specialties - Underground Equipment - Fibre Conduit - Street Lighting Equipment 


Fuse Cutouts and Fuse Links + Lightning Arresters 

















Second of a series 
sponsored by 
Westinghouse to 
promote the use 
of geormotors. 
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GEARMOTORS SAVE SPACE 


N 
\ 4 
The gearmotor combines prime jfiover 

and speed reducer in a siftgle ,éompact 

unit. It eliminates the long”*center-to- 
center distances of belt drives . . . the 
space-consuming arrangement of open 
gearing . . . and the extra floor area re- 
quired by a separate speed reducer. 

You can fit a gearmotor up tight against 

the driven machine. 


Here’s typical example of how gear- 
motors save space: when a gearmotor 
replaced the old slow-speed drive on a 
paper mill calender—40 square feet of 
floor space was saved. 


7 


She New Westi 





7. 


Gearmotors are making equally sut 
stantial savings in many other typ 
of applications. 


Flexibility in rearranging equipmen 
is another gearmotor advantage. Fo 
in requiring less space, it makes reloc 
tion of equipment easier and faste 
Ask your Westinghouse representativ 
about this and many other basic gea 
motor advantages. All of these are d 
cussed in detail in new book, “Gea 
motor Applications”. Ask for B-32li 
Westinghouse Electric & Mfg. Co., Ea 
Pittsburgh, Pa., Dept. 7-N. a” 


if 
nghous V 
PLANTS IN 25 CITIES... OFFICES EVERY WHE 
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° GOOD REASONS FOR USING 
WESTINGHOUSE GEARMOTORS 


1. FEWER PARTS TO WEAR. The simple, efficient 
design uses a minimum of moving parts. 


2. BPT “‘TOUGH-HARD” GEARS AND PINIONS. 
This exclusive Westinghouse heat-treating method 
“tough-hardens” teeth for maximum resistance to 
shock and impact—means longer wear. 


3. USE ALL WESTINGHOUSE MOTOR TYPES—open 
».. totally-enclosed . . . splashproof . . . explosion-proof 

to help meet changes in operating conditions quickly 
end easily. 


(;earmotors 
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4. INTERCHANGEASBILITY OF PARTS between usit 
types reduces your parts’ replacement stock by 40%; 


5. HIGH EFFICIENCY of gearing parts assures full 
motor horsepower at output shaft . . : only 2% power 
loss per gear set. 


6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance 
to twice-a-year change of oil. 

7. EASY ACCESSIBILITY. Gearing parts can be readily 
inspected or easily removed to effect gear ratio changes: 


8. IMPROVED FOUNDATION STABILITY. Feet are 
under the gear case : : : placing support next to the 
gearmotor load. Each foot is reinforced by external ribs: 


9. UNIT RESPONSIBILITY for design : : : manufacture 
. . and service. Westinghouse builds both the motor 
and the gears: 


10. MEET A.G.M.A. STANDARDS. The new Westing- 
house Gearmotors are specifically designed and built to 
meet A.G.M.A. standards . : : easy to order and match 
to the job. 





sulation for water-sealing. This type 
of joint is of great importance at the 
present time for shipboard install. 
tion. Wide future application can be 
foreseen in the utility and industria] 
field in protecting the conductor 
against liquids and gases. 


Compensators For 
Distance Relaying—| 


By J. L. BLACKBURN 


Relay Engineer Westinghouse Electric 
Manufacturing Co., Newark, N. }. 


Transmision lines with a trans. 
former bank as a part of the line (or 
that terminate in a high voltage bus) 
do not always have a source of high 
voltage potential. For distance-type 
protective relaying, high voltage or 





line-side potential (or its equivalent) 
is necessary unless the relays can be 


and compresses the shroud on the jp. 


THAT SPECIALIZES ON ror 8 TR 
THEM... aad nothing clee 





The Harper organization devotes its energies and | a a 
facilities exclusively to non-ferrous and stainless a ) <i 6 ae ae 
fastenings. It manufactures bolts, nuts, screws, | voltage potential transformers to ener 
washers, rivets and specials of Brass, Bronze, Cop- | Gise distance type relays 
| per, Everdur, Monel Metal and Stainless Steel. act theonds tho trumienm aa 
It produces nothing in common steel or iron. | since these relays operate on a ratio 
Harper offers large and widely assorted stocks | of voltage to current. 
.. extensive manufacturing facilities . . . engineer- | This ratio is electrical distance (im 
. ; pedance or reactance) and normally 
ing “know-how” . . . a special order department is mmanstiedd rons the GA a & 
... and field service difficult to match elsewhere. system where the relay potential is 
All of which means much to the fastening user. | obtained, provided et is fons 
New four color, one hundred four page catalog oy omer stant ere 
and valuable reference book ready soon. | pacteny ‘Sor: dietaniee: slain ‘woken 





| the power transformer can be in 
THE H. M. HARPER COMPANY | cluded as part of the protected line 
2611 Fletcher Street © Chicago 18, Illinois | impedance or reactance, or unles 


BRANCH OFFICES: New York City + Philadelphia « Los Angeles | there is no fault power flow through 
Milwaukee * Cincinnati « Houston | 


Representatives in Principal Cities the power transformer. When these 


two conditions are not fulfilled, 
device is needed that reduces or com 
pensates the low voltage potential 
transformer voltage by the equivalent 
drop through the power transformer 
for high voltage line faults. The com- 
pensator is such a device. It makes 
it possible to use available low voltage 


COME TO THE PLANT a 
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‘pRass . BRONZE + COPPER - EVERDUR + MONEL + STAINLESS 
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Model “yc” Stuck motor 
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et d Hoist 


Write Today for Catalog EG-6 


ACTICALLY ALL LINES OF 
INDUSTRY COFFING HOISTS 
ARE PLAYING A PROMINENT 
PART IN SPEEDING UP 


CONSTRUCTION 
PRODUCTION 
> MAINTENANCE 


aT HOIST COMPANY 


Danville, Illinois, U.S.A. 


Wheeler Vapolux Fixtures. 
Made in standard styles for 100 
to 500 watt lamps. All joints dust- 
tight. Scientifically balanced heat 
dissipation. High light output. 


Wheeler Globe-Type Fix- 
tures. Dust-tight and vapor- 
proof. Made in standard 
styles for 75 to 200 watt 
lamps. Same high safety and 
lighting standards as Vapo- 
lux unit. 


for Class Il, Group 6 Locations! 


In lighting fixtures for hazardous locations, the advantages of 
Wheeler “Skilled Lighting” show up even more outstandingly 
than in more common types of reflectors. 

Wheeler Vapolux and Globe-Type Fixtures comply with all 
requirements necessary or desirable in class [I-G locations. Also, 
they give you the high measure of light output, durability and 
ease of installation and maintenance that can only come from 
better engineering, backed by long experience. In every detail, 
Wheeler Lighting is “Skilled Lighting” developed with the expe- 
rience of over 62 years’ specialization! 

Write for complete Catalog 50 containing full details of these 
high-efficiency, high-convenience units for Class II, Group G loca- 
tions. Wheeler Reflector Company, 275 Congress St., Boston 
10, Mass. ... New York City. Representatives in principal cities. 


Distributed Exclusively Through Electrical Wholesalers 


REFLECTOR 
COMPANY 


Lighting Equipment Specialists Since 1881 








NEW LETTER 


CONTEST 
for SERVICEMEN! 





HERE WE GO AGAIN! 


Get in on this NEW letter contest — write and tell us your first hand experi- 
ences with all types of Radio Communicatons equipment built by Halli- 
crafters including the famous SCR-299. . . . The hundreds of letters received 
in the five months of contest No. | were so swell that éleven first prize 
winners had to be awarded. 


RULES FOR THE CONTEST 


Hallicrafters will give $100.00 for the best letter received during each of 
the five months of April, May, June, July and August. (Deadline: Received 


by midnight, the last day of each month.) . . . For every serious letter 
received Hallicrafters will send $1.00 so even if you do not win a big prize 
your time will not be in vain. . . . Your letter will become the property of 


Hallicrafters and they will have the right to reproduce it in a Hallicrafters 
advertisement. Write as many letters as you wish. V-mail letters will do. 
Military regulations prohibit the publication of winners’ names and photos 
at present . . . monthly winners will be notified immediately upon judging. 


‘es hallicrafters ravio ote 


BUY A WAR BOND TODAY! 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S. A 














potential transformers to energize dis. 
tance type relays. 

The compensators are required with 
low voltage potential transformer; 
only if there is current flowing 
through the power transformer to the 
fault on the high voltage line. If this 
current is zero or negligible, indicat. 
ing a load on the power transformer, 
then the high and low potential 
transformer magnitudes are essen. 
tially equal and the low voltage 
potential is satisfactory for distance 
relaying on the high voltage line. The 
distance seen by the relay would be 
that between the fault and the high 
voltage bus. This and the following 
discussion assumes that voltage drop 
produced by load current is negligi- 
ble compared to the fault voltage 
drops. 

A typical compensator is shown in 
the accompanying diagram. The mv. 
tual reactor, used to provide the re. 
actance compensation, has air gaps 
in its magnetic circuit so that the 
magnetizing current is large. Con- 
sequently, the voltage induced in the 
secondary winding is approximately 
90 deg. out of phase with the primary 
current. 

Transformer Function 


Resistance compensation is pro- 
vided by the transformer and resistor. 
The transformer primary is con- 
nected across the resistor so that the 
secondary voltage output of trans- 
formers is proportional to and in 
phase with the drop across the re- 
sistor. 

The secondary voltage windings of 
the compensator are provided with a 
number of taps. By properly adjust- 
ing these taps the voltage produced 
across the secondary terminals by cur- 
rent flowing between the primary 
terminals is proportional to and in 
phase with the drop in the trans. 
former. Under these conditions the 
ratio between R and X in the con- 
pensator is the same as the ratio be- 
tween R and X in the power trans 
former. Setting the compensator is 
merely the process of reducing the 
R and X of the power transformer to 
their equivalent values in terms of the 
secondary voltage base of the low 
voltage potential transformers. This 
requires that the potential and cur- 
rent transformer connections and 
ratios and the connections of the 
power transformer be known as well 
as the R and X values of the power 
transformers. 
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Helpful suggestions on line construction 


and maintenance with 
CHANCE equipment 

















a Oo 


THIS TEMPORARY CROSS- & & | 
ARM SIMPLIFIES REPAIR a 
h MWORK ON DISTRIBUTION LINES XI 


4 This temporary distribution crossarm is used to hold distribution lines 
© IM above the regular crossarm while it is being changed. Because of its light 
°P HM weight and the folding feature of the arms which swing up and lock in an up- 
g1- HB right position, this device is easily lifted up between the phases. When the tool is 





Ice 



























ge in position ‘and clamped to the pole, the arms may be lowered and the phase 
. wires lifted into the hooks provided, by means of a hot line tool or rubber gloves. 
. The damaged crossarm may then be changed in a few minutes. Two men ! 
4 have averaged changing one arm every seven minutes by this method. 
‘2 The tool is designed for use on voltages up to 4KV and for changing either , 
og four or six pin arms. Send for complete details. : 
Ps | 
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SAVE MANPOWER 


Here is a peace time product that will help_ 
you to keep pole lines erect and to save many 
man hours that would otherwise be required 
to install the old type wooden keys. In many 
instances, Chance Pole Keys will take the 
place of guy anchors when they are not avail- 
able. Chance pole keys are available for 
prompt shipment from stock. 

. Actually, this is an expansion anchor which 
expands into solid earth at the base of the 
pole. One of these anchors may be installed 
in approximately 15 minutes-The sketches at 
right show the method of installation. 
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. DISCONNECT TOOL WITH SPRING | 

4 “2 HAMMER ACTION FOR STUBBORN CUTOUTS | 

a AND DISCONNECT SWITCHES | 

0 ' % : 4 The spring action in this disconnect tool, which attaches to a universal hot | 

e J line stick, permits the user to deliver a hammer blow to the pulling ring on 

. stubborn cutouts and disconnects, which have become corroded. Linemen praise 
> >A this tool because it can be used at various angles and the hammer action elimi- | 

, K \ nates the need for straining and the danger of becoming unbalanced. 

: ( 

ne Eon ey ae yo eae 

‘ft youn chance a Miah ea LIL = CO: pA 

YOUR CHANCE & A 


LeeLee | =2CENTRALIA, MISSOURI. 
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4+ CARBON DIOXIDE 
FIRE EXTINGUISHER 


ndolph ' 


' 
ik A startled worker snatches the nearest extinguisher. No time 
now to think .. . hit the blaze before it does damage! 
Randolph ‘‘4”’ simplifies—speeds fire fighting. Smothers flam- 
mable liquid, electric, machine fires with instant, easy action. 
Approved and labeled by Underwriters’ Laboratories, Inc. 


Mobilize against fire with Randolph carbon dioxide. For prompt 
delivery phone your supply house or write us—today. 


Cao { So obvious and easy . . . any employee can 
Y- use it. No valves to twist or horns fo raise. Just 
touch the trigger...and powerful carbon dioxide smothers 
the fire in a penetrating, icy blanket! 


Safe! Randolph carbon dioxide does not conduct elec- 
® tricity or damage equipment. Dry and odorless 
. it disappears after the fire is out. Does a neat job! 


ee { Corbon dioxide will not deteriorate. It 
® remains effective even in extreme tem- 
peratures. Keeps maintenance at a minimum .. . eliminates 
annval refilling problem. 
oe Ready to combot sudden 
“flash” fires. This compact, 
small unit with exclusive Randolph design, is especially 
adapted for BUSES, TRUCKS, MARINE CRAFT. ideal, 
instant protection for HOTELS, HOSPITALS, INDUS- 
TRIAL KITCHENS. 





SEND NOW for free booklet “Sharpshooting at Flames.” Illustrates latest tech- 
niques in carbon dioxide fire fighting. NAME. 
ADDRESS 
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Applications of the compensaty 
will be presented in  subseque, 
articles. 


R 
al 
Orders, Records, E 


Location—In a Ji 


By K. M. NORCROSS, 
Superintendent 


and J. E. ROBERTS. 
Manager 

Sherrard Power System 
Orion, Ill. 


A new form has been devised } 
the Sherrard Power System to locate L 
in an exceedingly short time all wo 
orders on a particular new rural cud 
tomer connection. This plus the corm SI 
rect location, address and materia ™ 
used have avoided many verbal mis. 
takes. 

This form is filled out by the rural 









NEW SERVICE DATA] //2 
Name __ John l 2. PIE Demibiieiteiensc 
Length of line 2. Z5 shasiniiienbicibbat tata 


Location, (If necewmry attach drawing) 





Connection authoriz-i by WPB 
Order U-1-C_ 4 Letter dated _ 


Kemarks: _Contract 


Other 


Load customer expects to 
mmees 


Hause hold Appliances and 31. Peay 
Dues he require ot desire 3-«ire 240v service? SOS 


This account ix to be in the mame of : 


or, 7 


Property ow mer, 





Ve eemert 





What ix the aldrow to whieh future lille are to 2 


Date Tt * 
The ie ciateeed ele can 


on Enctosure beft seoret 223-43 

"WO No. y 
ee “|e c 
Remark # B 
NEW SERVICE data form with all the J © 
necessary information on location, con fe 
struction, clearance, and billing cl 
pe 

representative with information sup : 
plied by the prospective custome. @y .. 
The copy then goes to the superir- H C 
tendent of distribution who fills in the P 
bottom portion. When the job is com HM E 


pleted the original is returned to the 
office for filing. Jobs are usually done 
in the order in which they are te 
ceived. Thus, the number at the te? 
right designates who next should re 
ceive service. 

(This article may be considered 
as a sequel to that by K. M. Norcross 
on “Locating Customers on Rurd 
Lines,” ELECTRICAL Woruip 7-25-42 
page 86.) 


EL 


1944 





no SUB 


RIGHT lug 
at every point — 


Fal 


—select your terminals 
from the COMPLETE line”’ 


Look in the Penn-Union Catalog 
-all of the good types: Solderless 
lugs to grip the conductor by Bolt, 
Screw, Post-and-Nut, or Multi- 
Slit Tapered Sleeve . . . Soldering 
lugs, Cast and Stamped, in wide 
variety ... Here are just a few: 





Permaflector silvered-glass units provide highly efficient, engineered 
light control for every industrial lighting requirement . . . general 
: or localized .. . ceiling or sidewall installation... . high or low 
vu mae of Coble. mon tee bay mounting . . . for medium, broad, or concentrated distribution 
ne rf s Seneee Parallel, “Wa | ..- for lamp wattages of 100 to 1,500 watts . . . with incandescent, 
Bus Supports, — ea Spacers — mercury vapor lamps, or a combination of both . . . mounted as 
.. + Grounding Clamps, Service | single units or on dual hangers. Sold on priority 
oo ee | thru Electrical Wholesalers. 
ferred because every one is me- | ' 
heat oa, oA FLOODLIGHTS 
pendable. They are the first choice 4 ee - P i 


Ip of leading utilities, industrials, 





of electrical manufacturers, contrac- ae " i. 4 Rugged in construction - weather-proof- 
ea tors, Write for the Penn-Union Sa ed and corrosion-resistant + equipped 
. Catalog. with famous silver-mirrored glass Per- 

PENN-UNION - i maflectors. Available in 200 to 1,000 
> ELECTRIC CORPORATION D wattages, and broad, intermediate or 
he ERIE, PA. Sold by Leading Jobt f concentrated light distributions. Com- 


plete. Ready to set up. 


o 
; | ENGINEERS @ Now producing confidential 


ne eae ee ai ee 
re o 3 a a oe 7 po ILLUMINATING 


DESIGNERS & lighting equipment for the 


\\ 5 MANUFACTURERS Gitiegutc Beso tc My )0 ara, 
of Industrial users on priority 

V Ba c @ | os R é COMMERCIAL & (Commercial replacements 
a A. from stock). Stariling new 


| 


nal INDUSTRIAL 
Conductor Fittings pG mB LIGHTING 


EQUIPMENT 


rte tae CA Sle sa ek wer) 





work will soon be announced 
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Type WK-I5; 60 C; 300 amp.; 220/440 to 75 v 
General Electric Co., Schenectady, N. Y. 


Outdoor a.c. welder designed for loca- 
tions where weather exposure is common. 
Provided with “idlematic” control. Pro- 
tection against rain, snow and sleet is said 
to be provided by drip proof construction 
of openings and by sealed window over cur- 
rent indicator. 


Tree Trimmer 





No. 900 Tree trimmer: 71% Ibs.; pole two 5 ft. 
sections: joints self locking: Newman Manu- 
facturing Co., Inc., 1636 Central St., Kansas 
City, Mo. 


The trimmer is composed of a cutting 
head actuated by a pulley rope. It is stated 
leverage allows cutting 114 in. limb. Cutting 
blade is made of chrome-carbon tempered 
steel; head is of carbon alloys. A '-in. 
anvil base holds the tool in alignment with 
the limb removing side stress on the cutter. 
Elimination of pole stress, minimizes 
breakage. 
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Wick Feed Oilers 


Plastic reservoir; capacity |, 2 and 4 oz.; re- 

inforced ribs; pipe threads '%, 4 and %; 

a base; Trico Fuse Mfg. Co., Milwaukee, 
is. 


Type LA, LB, LC and LD all have rein- 
forced plastic bottles but differ in lever 
shut-off and sight feed combinations. Usable 
in temperatures up to 170 deg. F. 


Current Collector 


Silver and silver alloys: Gibson Electric Co., 
Frankstown Ave., Pittsburgh 21, Penn. 


Commutator segments of various shapes 
and sizes can be supplied from silver alloys. 
Reported to retain hardness and wearing 
qualities of silver and alloys. Reported us- 
able for commutator bars, collector rings, 
motor brushes and sliding contacts. 


Trimetric Underlay 





Trimetric underlay: drawing instrument; Glenn 
L. Martin Co., Baltimore 3, Md. 


Designed for construction of ellipses. Con- 
sists of trimetric cube with concentric 
ellipses arranged eight to an inch on each 
of the three planes. The outer being gradu- 
ated in degrees. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Tester 


RCP Pocket Model 420; size 6% in. x. #/ in. x 
3 in., wt. 25 oz.; Radio City Products, Inc., 
127 W. 26th St., New York |, N. Y. 


Meter movements reported to be accurate 
within two percent. Voltage multiplies 
stated to be metallized matched pair re 
sistors having a metallized tolerance of on 
percent. Basic meter is given as 0.400 mma 
DB meter, output meter, milliameter and 
ohmmeter are reported to provide 23 ranges. 
Supplied in hardwood case complete with 
batteries. 


Air Sander 


Mity-Midget Air Sander: 50 Ibs. air pressure: 
wt. 3!/ Ibs.; 4/2 in. long; 4% in. high; Na 
tional Air Sander, Inc., Rockford, Ill. 


An air operated motor development for 
wet or dry sanding. Sanding pad moves ia 
a circular motion so that each grain of sand 
scribes a Ye in. circle at 5,000 cycles per 
minute. Motor reported sealed by synthetic 
rubber housing. 


Phototube 


Type CE 29 phototube: blue sensitive. Com 
tinental Electric Co., Geneva, Ill. 


Blue sensitive phototube using an octal 
five-pin base. Reported usefal with light 
sources rich in violet, blue or green and no! 


sensitive to red or infra-red. 






Hubbard Autogaps are absolutely unaffected 
by moisture. Exhaust ports are designed so 
that rain cannot enter. The all-important fibre 
valve element is also unaffected by moisture 
content in the air or actual wetness. Due to 
these planned characteristics there is no need 


for sealing Hubbard Autogaps and relying on 
the permanence of the seal. 

Inquiry indicates that engineers have shown 
greatest interest in the elimination of moisture 
from lightning arresters and consequent faulty 
operation. Rain or shine, use Hubbard Autogaps! 


D a CALIFORNIA . . . CHICAGO 





LOOK FOR THIS 


GET acquainted with the T-K Symbol of Service! It serves as a 
dependable buying guide for the trade and the consumer towards 
all that is newest and best in Electric Range Heating Units. You'll 
see it with ever-increasing regularity on many of America’s 


finest ranges. It’s to your profit and advantage to feature electric 
ranges equipped with T-K Heating Units. And for the greater 
satisfaction of your customers, sell them T-K Replacement Units. 
They'll give faster, more economical service for a long time. The 
majority of America’s Electric Range Manufacturers use T-Ks. 
Get all the details today! 








KR Series relays; 3 amps; 110 v. 60 C nop. 
inductive; silver contacts: wt. 2 oz., | 3/Ié in, 
wide x | 1/16 in. long x 1% in. high: Potter 
& Brumfield Mfg. Co., Inc., Princeton, Ind 


Applicable where size and weight a 
important factors. Where operating cy 
rents are not too limited, the d.c. types 
reported adjustable to withstand vibratic 
similar to that in aircraft. Reported to he 
provided with a mechanism which provide 
adjustment of armature spring. 


Tubes 





RCA-9C22 and 9C2!: multi-strand, sing'¢ 
phase tungsten filament: frequencies et @ 
pacity 5 mc., at reduced ratings up to 25 mc 
Radio Corporation of America, Camden, N. - 


Tube 9C22 forced-air-cooled weighist 
235 lb. measuring 25 inches in height. Pai, 
operated as unmodulated Class C oscillators 
reported to have a tube output of 130 kv. 
maximum. 9C21 water-cooled operated uw 
der same conditions said to furnish up 
200 kw. Both are reported to have an & 
trant metal header providing a short ™ 
ternal connection between filament a0 
filament terminals. 
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“We're on the Job 
for the Future’-says *Romey 


mw 


“Up here at Rome Cable.” says Romey,. “we're doing our best 
to keep up with the heavy load of war orders. We're working 
day and night on a production schedule that’s full of special 
wire and cable products for very special uses connected with 
the war effort. 


“But we're not neglecting the future—not by a long shot. Ever 
since the war started, we’ve been constantly at work design- 
ing new insulating compounds and new products, and devel- 
oping new methods of making them. 


“Our wartime experience is going to enable us to serve your 
future wire and cable needs even better than we've served 
you in the past.” 


BAR TO FiNisHe, 


EW YOR K 


*Copr. 1944 RCC 
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Hundreds of the world’s most precious art 

treasures were destroyed within 30 minutes 

when flames engulféd the New York Crystal 

Palace on October 5, 1858. As an event of 

world-wide interest this historic fire was illus- 

5.0.5 trated by Currier & Ives, renowned print 

a eee makers. A free copy, reproduced in black and 

FIREGUARD white, is available now from The General 

1 qt. size Detroit Corporation. Ideal size for framing. 
Limited supply. Send coupon today! 


S.0.S. FIRE GUARD is a quick, efficient, “on-the-spot” 
fire fighter. Handy 1 or 1'2 qt. sizes for car, truck, 
boat, airplane, home or plant. Instantly extinguishes 
flame . . . guards against post-ignition hazards .. . 
S.0.S. FIRE GUARD is a vaporizing liquid (C.T.C.) 
type extinguisher, recommended for electrical, gaso- 
line, oil, and similar fires. Quality mass produced for 
essential users by General Detroit, makers of Alaskan, 


it’s better Floafome, and @2/7eg. Prompt delivery. 








[HE (ZENERAL JP)ETROIT (CORP. 


Former name The General Fire Truck Corp. 


NEW YORK DETROIT CHICAGO 


West Coast Affiliate: The General Pacific Corp., 
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Distributors in all principal cities 
Seattle, Los Angeles, San Francisco. 


THE GENERAL DETROIT CORP 
2200 East Jefferson Ave., Detroit 7, Michigan 


[Prt nit Mt) Se 


Attach this convenient coupon to your letterhead and mail. (500) 





















































TECHNICAL LITERATUR 


Capacitors—A 20 page bookl: (x 
4225) entitled ‘Engineering As), ts ; 
Pyranol Capacitors in Large Hanks 
which covers (1) basic principles «f g,4 
tem kvar. requirements and sup) jy, (y 
application requirements of kvar. © juroq 
(3) installations and equipment, inq (4 
application problems. Copies may je ha 
gratis from General Electric Co Sch 
nectady, N. Y. : 


Condensed Catalog—No. 441 givin 
basic information, dimensions, etc, , 
safety switches, light and powe: pane} 
boards, switchboards, circuit reake 
panelboards, kbl-duct and Busdistriby 
tion duct may be procured from Buliq 
Electric Products Co., 7610 Jos. Campa 
Ave., Detroit, Mich. 


Gas Cutting Guide—A_ = pocket-size 
slide-type guide that shows the prope 
tip sizes, gas pressures, and other dat 
required for machine gas-cutting ste 
of various thicknesses. By setting th 
slide to one of the known factors (sy 
as steel thickness) the gas-cutting ma 
chine operator may immediately deter 
mine the correct tip size, oxygen apn 
acetylene pressure required, estimate ga 
consumption, width of kerf, and averag 
cutting speed to be expected. Guide ma 
be obtained free from Air Reduction ( 
Inc., 60 E. 42nd St., New York 17, N. ¥ 


Formica—An illustrated booklet of 3 
pages entitled “What Formica Is” de 
scribes in detail the material, grades 
types and properties of the material 
Copies may be obtained from The Formic 
Insulation Co., Cincinnati, Ohio. 


Preserving Records——A_ bulletin “Hol 
Everything” issued by Microcopy Corp 
2800 West Olive Ave., Burbank, Calif 
describes. an application of microfilmin 
to pencil engineering drawings made o 
transparent paper, as well as valuabl 
records, documents, maps, etc., for pre 
serving and safe keeping. Demonstrat 
advantages and document-insurance 9 
the microfilming process. 


Terminal Markings for Electrical App 
ratus—number C6.1—1944, 44-page bookle 
approved. by ASA on January 26, 1% 
A system of connections and markings fo 
terminals for electrical «jctpment, includ 
ing generators, motors, converters, tran 
formers, and power control apparatus 
together with the auxiliaries ordinaril 
furnished with such apparatus. Nation 
Electrical Manufacturers Association, 15 
East 44th Street, New York 17, N. Y. 
American Standards Association, 29 Wes 
29th Street, New York 18, N. Y. Price #1 


Standards — “N.E.M.A. Lighting AF 
rester Standards,” Publication No. 44-% 
Price $1. National Electrical Manu 
facturers Association, 155 East 44th § 
New York 17, N. Y. Covers a.c. valv¥ 
types for station line, distribution 40 
secondary service; protector tube type fa 
transmission and distribution; also 4¢ 
types for railway cars, trolley buses 
feeder circuits and for secondary circuits 
Also listed are gaps, capacitors and resist 
ors for lightning protection. 


Plastics—“Design and Fabrication 
Laminated and Molded Phenolic Plastic 
and Vulcanized Fibre Parts’ is_bulletit 
FP43 issued by the Continental Diamonq 
Fibre Co., Newark 15, Delaware, whic 
illustrates and describes the shearing 
sawing, punching, turning, milling, 4dril) 
ing and reaming of plastics and fibré 
sheets. Also included are tables treating 
the speed of machining and the tolerant 
obtainable. Copies may be had by 4¢é 
dressing the Advertising Manager. 
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Four separate jaws inside the 
Fargo splice provide a perfect 
“fit” around the wire; each 
jaw bites into the wire with a 
grip that won't let go. All 
copper shell, Everdur jaws 
and phosphor bronze spring 
insure the durability of this 


greater Fargo gripping power. 


Convenient too. Sag Guide 
shows you how much wire 
goes inside the splice, tells 


you in advance the sag the’ 


line will have after splicing 
. . » side holes in the shell 
admit a screw driver tip for 
quick release of conductors. 


Next time, splice with Fargo. 


TRIM INSULATION 
WELL BEYOND 


GUIDE ON END OF SPLICE 


Made by FARGO MFG. CO. 
Distributed by 


LINE 
MATERIAL CO. 


MILWAUKEE ISCONSIN 
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ECONOMICAL 
FLUORESCENT INDUSTRIAL UNIT 


CONVENIENTLY 
LOCATED KNOCK-OUTS 


EASY-TO-REACH STARTERS 


DOUBLE-BAKED 
PORCELAIN ENAMELED 
REFLECTORS 


STURDY 
MOUNTING EARS 
FOR CHAIN 
SUSPENSION 
BEADED EDGE 


KNOCK-OUTS FOR =“ 


SWITCH OR FOR CON- 


TINUOUS MOUNTING PROTECTION 


*AGAIN..ALL-STEEL Cossdnuclion 


It’s obvious that where men — recognized as the country’s leading lighting 
engineers—specify SILV-A-KING—they must have good reason. There 


were 7 such reasons (a coreful examination of the above illustration 


é 


will convince you of that)...now there are 8—for again f 
SILV-A-KING is made of all steel. E 












PHILCO FLOTE BATTERIE 


ELIMINATE THE PROBLEM OF Low 


CELLS IN FULL FLOAT SERVIC; 





WW 


etgzee*” 


Typical Philco Bottery installation, Pennsylvonic 
Telephone Corporation, Johnstown, Pennsylvonia 








When Philco engineers pioneered the famous 
Floté grid, they eliminated for keeps, the prob- 
lem of low cells in full float service. By casting 
the grid in a special metal, developed by Philco 
researchexpresslyforthis purpose, they changed 
the chemical reaction within the cell so as to 
remove the cause of low cells. This important Hi" 
milestone in storage battery progress is one of ae 
many advanced features which make Philco 
Batteries tops in efficient, trouble-free perform- 
ance and long service life. It is one of the 
reasons why so many prominent Telephone, Mu 
Power, Light and Industrial companies spec- mn 
ify Philco Batteries, over and over agail. Mithc 
Write for latest Philco Battery catalog fea- 
turing batteries for your specialized needs. 
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e PHILCO CORPORATION 
WS wae aa ’ Storage Battery Division, Trenton 7, New Jerse) 
><a oa 


PHILCO STORAGE BATTERIES 





Backed by 50 years of experience 
in industrial storage battery developme. 
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_E. Corette Assigned 
New Executive Duties 


John E. Corette, Jr., for the past ten 
rears legal counsel for the Montana 
Power Co., was elected vice president 
nd assistant general manager of the 
ompany by the board of directors at 
ts recent annual organization meeting. 
Mr. Corette, a native of Butte, Mont., 


attended the University of Montana 
at Missoula and was graduated from 
the University of Virginia law school. 
He was admitted to the Montana bar in 
1929, 

For four years after his graduation 
he was a member of the law firm, 
Murphy and Whitlock (now Murphy, 
Carlington and Pauly) in Missoula. 
He then returned to Butte to enter 
the firm of Corette and Corette. 


> Tuomas Morcan, 77, superintendent 
of the Wellston, Ohio, municipal light 
and power department, has resigned 
after 50 years of service. 


>Ettery B. Paine, for 37 years a 
member of the faculty of electrical engi- 
heering and since 1913 head of the de- 


search and teaching in the University 
of Illinois, he filled several positions in 
industry early in his career, among 
them being connections with the Gen- 
eral Electric Co. in Schenectady and 
the electrical engineering department 
of the Lehigh Valley Coal Co., Wilkes- 
Barre, Pa. He is a member of the IIli- 
nois Society of Engineers, the Society 
for the Promotion of Engineering Edu- 
cation and the Western Society of 
Engineers. 


> StepHEN K, MAHON, assistant to the 
president of the Toledo Edison Co., To- 
ledo, was awarded the henorary degree 
of doctor of laws at the recent com- 
mencement exercises of the University 
of Toledo. He has been a member of 
the University’s Board of Directors for 
20 years and president of the Board 


since 1928. 


> L. E. Potvin, who recently resigned 
as president of the Quebec Municipal 
Commission, has been appointed chair- 
man of the Quebec Hydro Electric Com- 
mission. Premier Adelard Godbout re- 
lieved Senator T. D. Bouchard of his 
duties as chairman of the Hydro (EL ec- 
TRICAL Wor.p, July 15, page 9). Mr. 
Potvin had been appointed one of the 
five members of the Hydro Commission 
at the time of its creation. He had been 
a member of the Quebec Municipal 


Commission since its inception in 1932 
and since 1934 he has been chairman. 


Neill Richards Assumes 
New Duties in Kansas 


Neill Richards has been elected sec- 
retary and treasurer of the Kansas Gas 
& Electric Co. with headquarters at 
Wichita, Kans. Mr. Richards was for- 
merly vice-president and treasurer of 


Utilities Power & Light Corp. prior to 
its dissolution in 1940. From 1940 un- 
til taking his new office on June 1 of 
this year, Mr. Richards was engaged 
in consulting work and served with the 
Office of Alien Property Custodian in 
Chicago. 

Mr. Richards brings to Kansas Gas 
& Electric a broad experience in 
operating accounting gained since 1919 
with utility properties in the Middle 
West. 

e 
> FE. H. Dixon has been elected execu- 
tive vice president of the Electric Power 
& Light Corp. and the United Gas Corp.. 


GEORGIA POWER PROMOTIONS—Announcement was made recently of the promotion 
of four officials of the Georgia Power Co. Left to right: H. W. Boozer. advanced from 
general auditor to comptroller; J. M. Oliver, operating manager; W. P. Hammond, general 
engineer and W. H. Wright. secretary and assistant to president, were elected vice- 
presidents. The new titles do not involve any changes in duties 


partment of electrical engineering, Uni- 
versity of Illinois, will retire on Septem- 


ber 1 from active duties. While Pro- 
fessor Paine has given most of his active 
career to electrical engineering re- 
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both units in the Electric Bond & S}, 


pro. 


Co. system. Mr. Dixon has served Bead 
secretary and treasurer and a ( irectMilMat | 
of both corporations since 1935. 1. pi pos 
SANDERS was elected secretary «{ by 


6 : tive 
corporations at the same time. 
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Van Tassel Directs G_E. 
Industrial Control Diy 
K. R. Van Tassel has been name 


manager of the industrial contro] diy; 
sion of General Electric Co.’s industri, 
divisions. Mr. Van Tassel sicceej 
George R. Prout, recently appointe 
manager of the company’s air condj 
tioning and refrigeration division of th te 
ins 
mor 
Ele 
vert 


PL 
adv 
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appliance and merchandise departmen 





























Most people think of fire extinguishing equip- 
ment in the terms of fire department, hose, water 
and chemicals. But to the modern-thinking 
executive it is the extinguishing equipment 
that will put out a fire the quickest and with 
the least damage to materials, property and 
production. The SQUEEZ-GRIP valve origi- 
nated by C-O-TWO, is now specified by the 
Navy Bureau of Ships. It is the most modern 
release for carbon dioxide portable extin- 
guishers. Even an inexperienced person can 
operate the SQUEEZ-GRIP. No handwheel 
to turn; no need to set the extinguisher down. 
Nothing to do but squeeze the control lever 
over the carrying handle; aim the discharge 
horn at the fire; it is extinguished in split sec- 
onds—without damage to materials or equip- 
ment. SQUEEZ-GRIP Saves Time, Saves 
Gas, Saves Lives. 
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A graduate of Massachusetts Instituggm WA 
of Technology in 1925, he joined tha will 
General Electric Co. as a student enggii par 
neer the same year. In 1926 he wa 
transferred to the transformer engfiyp 
neering department, Pittsfield, Max¥q 
where he remained until 1928 when b the 
entered the single-phase motor depar .. . 
ment there. Later he was made design i 
ing engineer of that department. Thegi. 
he was transferred to the fractional a 
horsepower motor engineering depart 
ment, Fort Wayne. In 1940, Mr. Va 
Tassel was made manager sales of Lym 
Motors, at General Electric’s Ly 
Works, where he remained until 1942 
when he was named manager sales ¢ 
the integral-horsepower motor sectic 
of the motor division, with headquat 
ters at Schenectady. 


' 
A 
SQUEEZ GRIP— For Carbon Dioxide 
Po is the Navy Standard 










It’s Safer, It’s Faster 


> Dr. Danier Q. Posin, professor om aft 


PIATRA IAW MRO ab ame | Phrice sf the Montana Schoo! of Mn 


NEWARK 1 NEW JERSEY accepted a position as physicist ang rec 
ERI a aT DCM od al eter ee MOE Ce Bote et Octo member of the staff of the radiatiomj era 
Affiliated with Pyrene Manufacturing Company laboratory at Massachusetts Institute ma 

; ‘ Technology, Cambridge. He will bqgm the 


engaged in research related to wig ing 
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projects, principally high frequency 


i QM radio techniques. While on the staff 
cto at the Montana School of Mines, Dr. 
|. FE Posin. in addition to teaching, was ac- 
boli tive in research work in artificial light- 


ing discharges, artificial radioactivity 
and in radio. 






























> Davi M. Ketry has been appointed 
to the engineering staff of the John 
C. Dolph Co., Newark, N. J., in charge 
of the industrial service division. He 
was formerly associated with the I.T.E. 
Circuit Breaker Co. of Philadelphia. 


»>L. G. Gumore has been appointed 
advertising manager of the National 
Battery Co., succeeding Kenneth Daw- 
kins, now in military service. Mr. Gil- 
more was connected with the General 
Electric Co. for fourteen years in ad- 
yertising, commercial research and 
sales assignments and more recently 
assumed administrative responsibilities 
in a Twin Cities plant engaged in war 
production, In his present capacity, 
Mr. Gilmore directs all automotive and 
industrial advertising for the National 


division, located at Depew, N. Y. His 
headquarters are at the company’s gen- 
eral offices in St. Paul, Minn. 


> J. H. Fa, Jr., chairman of the board 
and chief executive officer of Benjamin 
Electric Manufacturing Co., Des 
Plaines, Ill., has retired from active par- 
ticipation in the management of the 
company after 32 years of service. 
tual WALTER D. STEELE, president since 1928, 
tha will direct all operations of the com- 
pany. 


> Ricnarp C. Carr has been appointed 
manager of institutional advertising for 
the Westinghouse. Electric & Manufac- 
turing Co. Mr. Carr will be responsible 
for the company’s institutional copy, 
the commercials for the Westinghouse 











J radio programs, the public relations 
Va production department and for other 
ie printed advertising matter. He joined 
a the Westinghouse company in 1943, 
wager an association with the Libby- 


04) 
‘fg wens-Ford Glass Co. where he was 
manager of the war housing division. 


>Joun J. Kane has been appointed 
general patent attorney of the Allis- 
Chalmers Manufacturing Co., succeed- 
ing Georce F. DeWern, who resigned 
om after 40 years in the Allis-Chalmers 
patent organization. Mr. Kane has been 
with Allis-Chalmers since 1912, and in 
recent years has been engaged in gen- 
tral administrative work on patent 
matters, in addition to special work in 
the particular fields of electrical rotat- 
ing machinery and agricultural harvest- 


tio 


Battery Co. and its Gould commercial | 
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CHAMPION 
DAYLIGHT 


ready brought about keener appreciation 
of the value of more and better light. The 
value of the Champion Diamond mark 
on every lamp addition and replacement 


EMR lie adele Mel) leat ee 
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1. CHAMPION QUALITY — backed by forty-four 
years of specialized experience and a guarantee 


to equal or exceed Federal Specifications. 


2. CHAMPION SERVICE 


perts in the field to render prompt assistance on 


including trained ex- 


all lamp or lighting problems 


3. CHAMPION ECONOMY — eed 


lighting efficiency con- 


assuring 
costs, lamp for lamp, 


sidered 


4. CHAMPION DISTRIBUTION—through com- 
petent industrial suppliers equipped to meet in- 


dividual needs promptly and efficiently 


Fe 


Lynn. Massachusetts 
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1. When the Palnut is tight- 
ened on top of the regular 
nut, its arched, slotted spring 
steel jaws close in and grip 
the root of the bolt thread all 
around like the jaws of a 
chuck. 


®@ Tight assemblies and connections are vital 
in power transmission, distribution and elec- 
trical equipment. For years, Double Locking 
PALNUTS have provided the simple, effec- 


tive, low-cost answer to this need. 


PALNUTS are single thread, tempered 
spring steel locknuts—easily, speedily applied 
on top of regular nuts with the fingers, locked 
tight with 1/3 turn of wrench. Require only 
3 bolt threads space, thus can be used on new 
and existing assemblies. Very low in cost, may 


be used repeatedly. Avail- 
able. in full range of sizes 
from 14” to 24” bolt 
size, in plain, Parkerized or 
Galvanized steel and non- 
ferrous Duronze. WRITE 
for Utility Folder and copy 
of Palnut Manual No. 1 
giving full details. 











Used Today on 
Aircraft, Tanks, Jeeps, 
Military Vehicles and 
other War Equipment 
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2. At the same time, 
powerful spring ten- 
sion is exerted up- 
ward on the bolt 
thread and down- 
ward on the regular 
nut. 


DOUBLE- 
LOCKING 


VE 









3. These forces com: 
bined, form the Pal. 
nut double locking 
action that prevents 
nut from loosening 
and bolt from back- 
ing out. 





USED FOR OVER 
10 YEARS ON: 


@ Wood Pole Lines 


@ Crossarms and Braces 


®@ Insulator Pins 


@ Stee/ Towers 


© Sub-station Equipment 
@ Transformers 


@ Switches—Switchboards 
(indoor and outdoor) 


© Bus Fittings 
@ Connectors 
@ Supports, etc. 





























ing equipment. He has degrees frog 
the Worcester Polytechnic Insitute | 
Georgetown and George Washington iim 
Universities, and was employed {or , 
number of: years in the U. S. Pate 
Office. Mr, DeWein also served in th 
U. S. Patent Office before enteriiig th. 
Allis-Chalmers organization in 1°04, 


> Harry R. WINKLE, comptroller and 
treasurer of Owens-Corning Filerglas 
Corp., Toledo, Ohio, has been promoted 
to the position of vice president. My 
Winkle will continue to serve as comp. 
troller and treasurer, the position he 
has held since the Fiberglas Corpora. 
tion was formed in 1938. He has beep 
associated with Owens-Corning and 
predecessor companies since 1923, 


PF. Gano CHANce, president of thei Lj 
A. B. Chance Co., was recently made A 
president of the Missouri State Chamber 
of Commerce. Mr. Chance has been ac. 
tive in many state and national organ #% VW 
izations for a number of years. He is fi ti 
an active committee member of the Na. J ac 
tional Association of Manufacturers, aim fic 
member of the Panel of the Regional i w 
War Labor Board, a regional director A 
of the Small War Plants Corporation fi 
and a member of the Central Missourifam lis 
War Production Conference Board. Un. & 
der the leadership of Mr. Chance, the i 
state Chamber of Commerce is working 


on an extensive post-war program for A 
the improvement of business conditions th 
and civic development. - 
6] 
co 


>W. N. Cummins, Jr., assistant to MR cp 
R. J. Throckmorton, vice president of I in 
the Virginia Electric & Power Co. inf m 
charge of the Norfolk division, has been Hi ar 
made director of a new created per Hi ca 
sonnel department for the whole sy: Hi ce 
tem, with headquarters in Richmond. la 
A. Jackson, of Alexandria, Va., formerly 

connected with the Virginia Public BR 
Service Co., now merged with the Vir 9 of 
ginia Electric & Power Co., will * @jm 
the assistant director. be 


> Joun M. Smiru, general manager of St 
manufacturing for the RCA-Victor div: C} 
sion of Radio Corp. of America, ha N 
resigned to join P. R. Mallory & ©. 
Inc., Indianapolis, Ind., as vice-pres: i 
dent in charge of manufacturing. Mc... 
Smith has been associated with the Hii th 
Radio Corp. of America for the pays 
fourteen years. Prior to that time he wa 
engaged for sixteen years in manufac: tw 
turing activities with the incandescen! 

lamp division of the General Electric 


Co., Nela Park, Cleveland. 


PG. R. Prour has been appointed 
manager of the air conditioning and re 
frigeration division of the appliance 


ELECTRICAL WORLD e July 22, 1944/MBE! 





BgUn 





Light-Reflecting Floors made with 
Atlas White cement increase effec- 
tiveness of industrial lighting. 


an- fae When war demanded faster produc- 
- is tion in American factories, engineers 
\a- fg added a new function to industrial 
; ag floors. Large in size and closest to 
nlf working areas, floors made with 
tor Atlas White cement (instead of gray 
ion cement) act as giant reflectors of 
vuifae ight, augmenting the well-known 
Up. effectiveness of light-colored walls 
thea and ceilings. 

Light-Reflecting Floors made with 
Atlas White cement have proved 
their value wherever installed. In 
one bomber plant tests showed a 
61% increase in light reflection 
compared to an adjacent gray- 
‘0% cement floor under identical light- 


ade 
ber 


off ing. They break up shadows, put | 


_ 1% more light on working surfaces, 
eel HM and improve seeing on all jobs. Be- 
per @ cause they are made of Atlas White 
y+ cement, their reflection value is 
ymnid, lasting. : 
erly For full information on Light- 
blic i Reflecting Floors, including results 
Vir @ of lighting surveys and experience of 
be maintenance engineers, ask for the 
booklet “Light From Floors.”” Write 
to Atlas White Bureau, Universal 
;@g Atlas Cement Co. (United States 
jy. steel Corporation Subsidiary), 
eS To Building, New York 17, 
. HOW ABOUT MAINTENANCE? 


Experience shows white-cement floors are 
easy to clean, easy to keep clean, and retain 
their reflection advantage. Maintenance is 
simple frequent sweeping, occasional damp 
mopping, periodic scrubbing. 








EW-F-29 


“a = 
7 ATLAS 


vl el a 


| re- 


For Light-Reflecting Floors 
ince 
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Do You Buy 











Do you know that “current” represents 90% of the cost of 
“light”? And that about 10% of the cost is the lamp? In brief, 
here is the simple economics of street lighting costs: An inferior 
lamp can waste approximately 25% of the current, without your 


knowledge. 


Such waste is prevalent throughout many cities, towns, and along 
many of the nation’s highways. It is a waste that can be avoided. 
All that you require to turn this waste into useful service is to 
investigate SLATER LABORATORY TESTING FACILI- 
TIES which show in advance what you will get out of any batch 
of lamps. 


Here, at SLATER, is one of the most complete and modern 
scientific laboratories where constant research helps make 
SLATER lamps as strong and uniform as possible. 


A trial order will convince you of SLATER quality and long life. 


Catalog and Price List upon request. 





Photometer reading at SLATER laboratory. 


Starer Execraic & Mra. Co. 


BROOKLYN, NEW YORK 


MANUFACTURERS OF STREET LIGHTING LAMPS, 
AND PRECISION ELECTRONIC TUBES 
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UICK-L 


ITER® 


The Oniginal Starterters 
FLUORESCENT! 


Two Years of Rigid Testing 
Have Proved Its Worth! 


The GUTH QUICK-LITER was origina- 
ted for War Plants; where high main- 
tenance costs due to Starter-Switch 
troubles, and variable line-volfage 
conditions, made Starterless Fluores- 
cent desirable. Detailed performance 
records were maintained, so that every 
claim made for QUICK-LITER has been 
proved by use. 


A valuable report on the results of these 


tests is now available. Write for your 


copy today. 


MQUICK-LITER 


TRADE MARK 


+. 


baNe o 


No Starter Switches 
Maintenance cost is lower, 
and the problem of checking 
for ‘‘dead" Starters is elimi- 
nated. 


mn 
AAO ELI 
At the flick of the switch — 
there’s light! No flickering, 










flashing, or waiting. 


ae ee 
QUICK-LITER gets maximum 


usage from lomps. 


el ee eae 


eR els 
QUICK-LITER starts and op- 
erates at as low as 85 Volts. 


\. 


Would Operate in an ice Box 
QUICK-LITERS start and op- 
erate as low as O F. Tem- 
perature. Many are now in 
use in Alaska and the Aleu- 


Immediately Available 
QUICK-LITERS can be ship- 
ped at once on AA-5, or 
AA-2-MRO, or higher prior- 
ities. 


The Edwin F. Guth Co. » 2615 Washington Ave. » St. Louis 3, Mo. 
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and merchandise department of the 
General Electric Co. He will be located 
in Bloomfield, N. J., where headquarters 
of the company’s air conditioning and 
commercial refrigeration activities are 
located. Prior to his new appointment, 
Mr. Prout was manager of the indys. 
trial control division in the company’s 
general office at Schenectady. He has 
been with General Electric since his 
graduation from the Massachusett: Ip. 
stitute of Technology in 1923. As new 
manager of the air conditioning and 
commercial refrigeration division. he 
succeeds J. P. Rainbault, resigned. 


> Wutam E. Kress has been ap. 
pointed sales manager of the Middle 
West for Philco Corp., with headquar. 
ters in Chicago. Mr. Kress succeeds 
Joun M. Otter, who was named sales 
manager for the Home Radio Division, 
Mr. Kress joined Philco in 1934 and 
for the past two years he has been south. 
western division manager with head. 
quarters in Kansas City. 


OBITUARY 

> Evucene A. Rumsey, president of the 
Rumsey Electric Co., Philadelphia, Pa., 
died on July 8 in the Hahnemann Hos. 
pital, after a long illness. He was 77 
years of age. A graduate of Cornell 
University in electrical engineering, Mr. 
Rumsey, with his brother George A. 
Rumsey, founded the Rumsey Electric 
Co. in 1895. 


> E. B. Wuirpte, 63, for the past 17 
years in charge of the service depart: 
ment of the Elko Lamoille Power Co., 
Elko, Nev., died from a heart attack 
July 2. 


> Oswatp C. Gratt, 56, superintend- 
ent of the Huron (O.) Light and Water 
Works, died suddenly June 23 in that 
city. 


> CuHartes L. Smitn, 75, formerly 
superintendent of the transformer de- 
partment of the General Electric Co. 
at Lynn, Mass., and lately retired, died 
at his home in that city on July 4. His 
connection with the company covered 
45 years. 


> Lr. Puie M. Cups, U.S.N.R., for 
some years president of the public utili- 
ties forming a part of the then Massa- 
chusetts Lighting Companies, Boston. 
died recently at San Juan, Puerto Rico. 
He was born in Boston in 1896, and 
was educated at Harvard University 
and Montreux, Switzerland. In 1926 he 
was named vice-president of the Mass@- 
chusetts Lighting group to relieve his 
father, the late Arthur E. Childs, presi 
dent, on account of ill health. Lt. Childs 
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SHELDON- ENGINEERED 


LIMITERS 


ADE of 98°%,-conduc- 
tivity copper. All sur- 





faces are tinned. Designed 
so that their time- 
current characteris- 
tics approximate the 
insulation - damage 


characteristics of 


this cable. 


Installed by the use 
of a portable hy- 
draulic-press; pro- 
tected by arc-proof, 
asbestos - cement 
shells and rubber 
jackets, which make 
these Sheldon 
Limiters good for 
operating voltages 


up to 600. 


Send for Full information. 
SHELDON Service Corp. 


long Island City, N. Y. 
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Protection from 
CABLE 


ABRASION 


Now... 
and Years 
em 


Scoring of sheath, the first hazard in the life of a cable, is at a minimum when cable is 
pulled through Orangeburg Conduit. 

ORANGEBURG FIBRE CONDUIT is non-abrasive and has a low coefficient of 
friction. Pulling tensions are kept low, preventing undue strains in cable. A typical 
Orangeburg installation by one large utility, where cable tensions were carefully 
watched, showed the following results: 


Size of Cable Size of Duct Length of Pull Coefficient of Friction 
300,000 c.m. 21%” O.D. 312” 800-900 ft. .25 — .30 
650,000 c.m. 212” O.D. 4” 800-900 ft. .25 — .30 


A recheck of this installation two years later showed that the coefficient of friction 
was unchanged. 

ORANGEBURG FIBRE CONDUIT is non-corrosive. Made only of cellulose fibre 
and coal tar pitch, ORANGEBURG does not require curing; nor is it subject to 
changes which might release salts injurious to cable sheath. 

ORANGEBURG FIBRE CONDUIT is non-corrodible. Ground waters or wastes, 


entering the manholes or ducts do not disintegrate it or form corrosive by-products 
which might react unfavorably on cable sheath. 


ORANGEBURG FIBRE CONDUIT is non- 
metallic, non-cementitious and non-conductive. 
It is unaffected by electrolysis, and does not of 
itself act as an electrolyte. 

ORANGEBURG FIBRE CONDUIT is easy 
to install. The taper sleeve joint assures ac- 
e curate alignment of lengths for a continuous and 
true raceway. 

ORANGEBURG is economical—low in first 
cost, low in ultimate cost as proved by over 50 
years’ service in the underground protection of 
electrical cables. 


Write for new Catalog No. 49. 


THE FIBRE CONDUIT COMPANY * ORANGEBURG, N. Y. 
GENERAL ELECTRIC SUPPLY CORP. Distributors GRAYBAR ELECTRIC Co., INC. 


ORANGEBURG STANDARD 
for installation with 
concrete encasement 


ORANGEBURG NOCRETE 
for installation without 
concrete encasement 


CRANCE suRC FIBRE CONDUIT 


eee 


| WITH SO YEARS EXPERIENCE IN THE MANUFACTURE OF NON- 
| METALLIC CONDUIT AND PIPE, SERVES THE POWER AND cr, : 


c# 


PLUMBING AND BUILDING SUPPLY FIELDS 
CONDUIT . . . ELECTRICAL UNDERFLOOR 


1944 














































Our subscription waiting line 


May we have your help? Please 
don't wait until the last minute to 
renew’ your subscription to Electrical 
World because you might forget and 
then the best we could do would be 
to put your name on the waiting list 
of around a thousand and it might 
take three months or more before 
your name would come up. 


And that isn't all. Even when your 
name does come up we shall not be 
able to supply the missed copies to 
fill out your file. We have no more 
extra copies. 


This is an unusual situation for a 
publisher to face but the fact is that 
paper is extremely short due both to 
an increased demand for packaging 
of war materials for shipment over- 
seas and to a shortage of labor in the 
woods. Supply of wood products of 
which paper is one of the most im- 
portant is in the same critical position 
that copper products were in a year 
ago. 


Like all other publications, we are 
operating under a fixed allotment of 
paper, having had two cuts. We did 
not cut the editorial content nor re- 
duce the number of subscribers. What 
we did was to freeze our circulation 
at the current figure and then, as 


waiting lines of new subscribers be- | 


gan to grow, we adopted the policy 
of cutting off subscriptions promptly 
on expiration—not, however, without 
giving each subscriber at least four 
notices of expiration in time for him 
to send in his renewal. 


We would much rather serve an old 
subscriber than a new one if it were 
a matter of choice. We don't, how- 
ever, feel that a new subscriber should 
be denied copies while we are wait- 
ing for someone to make up his mind. 


We will do everything within our 
power to serve you without a break 
if you will help us. Please answer 
renewal notices promptly. 


Electrical World 


330 W. 42nd STREET, 


NEW YORK, N. Y. 





Modern Operationa 
Mathematics 
in Engineering 


By RUEL V. CHURCHILL 
Professor of Mathematics, University of Michigan 


306 pages, 6x9, 106 illustrations, $3.50 


| Just Published! 





Exact methods are clearly illustrated 
by worked-out examples of practical 
problems dealing with such ques- 


Here is a sound, clearly presented treatment of = inte vib jorge 


theory of the Laplace transformation, and its use 
various problems of engineering and physics. The 


shows how to apply this method to problems involving 
differential equations, with special attention to boundary 
value problems in partial differential equations. Exact 
methods and step by step procedures are clearly dem- 
onstrated by means of worked-out examples and illus- 


trative problems. 


@ all important results are stated as theorums 

@ over 110 worked-out examples and illustrative 
problems 

@ 3 tables of transforms in the text, 2 in the 
appendix, making the first convenient large 
collection of Laplace transforms 

@ 200 problems for the reader 


nance in a bar with a fixed end; 
potential in a slot; temperature when 
thermal coefficients vary with time. 


® The book explains the operational 
properties of the Sturm-Liouville ex- 
pansion and Fourier transforms and 
shows how they can be used to 
solve certain types of boundary 
value problems. 


Send this McGRAW-HILL coupon! 


CHAPTERS ; 
5 McGRAW-HILL BOOK CO., 
1. The Laplace Transformation 5 330 W. 42nd St., New York 18, N. Y. 
2. Further Properties of the Tromsfor- & send me Churchill's Modern Operational Mathematics in & 
mation 5 Engineering for 18 Gaye examination on approval. Jn 10 ; 
s send $3. ew cents postage, 
3. Elementary Applications : book postpaid. (Postage peid on cash orders.) : 
4. Problems in Partial Differential Eque- : 
tions DMD sco kcindak new dace saris sapaeuk shoeuenetscaesvae 5 
5. ctions of a Complex Variable : BARE» 6 cidiad inch chs 4 Thee cond co bead Phae nt idedadee? 5 
6. The Inversion Integral : 
7. Probl in Heat C athens : Cr OE GIs on i ich cactaves chutes dasbacvecedcéusceden : 
8. Problems in Mechanical Vibrations : DN 5s 6 2.06 bd0 2s Sieh oe oi wands th chess etre lpr i 
ot .- oo i 55 in oenbecks eb tbsddédeewkacddare . 7- 
9. Sturm-Liouville Systems $ (Books sent on approval In U. 8. and Canada only.) : 
10. Fourier Transforms Sucencsesecnsssscsscossocssauscsescsonsscessonsacceseusscees 
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was made president of these companies 
in 1930, but relinquished the duties of 
that office in 1934, becoming vice-presj. 
dent again, and serving in that capacity 
as an executive of the New England 
Power System affiliation. 


P Apert E, Josseryn, 80, formerly q 
member of the power sales staff and 
later superintendent of the then inform. 
ation department of the Boston Edison 
Co., died in Boston July 4. He was a 
native of Watertown, Mass., and was 
employed by the company from 1899 
to 1929. 


P Oxiver J. Scureser, 55, for 30 years 
a civil engineer for the Southern Calif. 
ornia Edison Co., died June 23 in Los 
Angeles, Calif. Mr. Schieber also served 
as division superintendent of the Metro. 
politan Water District in Los Angeles 
for seven years. 


> Wirtiam J. Mowsray, 68, formerly 
head of the meter department, Narra. 
gansett Electric Co., Providence, R. I., 
and for the past twelve years instructor 
in electrical engineering at Rhode 
Island State College, died at Wakefield, 
R. L, July 4. He was born in Drum. 
holm, Ireland, and was educated at 
Pratt Institute and Brooklyn Polytech- 
nic Institute. Mr. Mowbray, as assistant 
engineer, was at one time in charge of 
the laboratory of the Narragansett com- 
pany, and his writings included many 
technical articles and a book, “Trigo- 
nometry Made Easy,” for use in the 
field of adult education. He was a 
Fellow of the A.LE.E. and member of 
other professional societies. 


> Harry D. Farts, 80 years old, who 
retired two years ago as head of the 
Brazil division of the Public Service 
Co. of Indiana, died recently at his 
home in that city. He had been head 
of electric utilities there for nearly 
40 years. 


> Guy K. Dustin, manager of the 
western district of the New England 
Power System, died recently at North- 
ampton, Mass. He was born in Hart- 
ford, Conn., and was graduated from 
Yale University in 1899. In his early 
career he was associated with utilities 
at Binghamton, N. Y., Chicago, Hart- 
ford, and Columbia, S. C. In 1914 Mr. 
Dustin joined the then Massachusetts 
Lighting Companies group at Boston as 
general manager of its operating sub- 
sidiaries and president of the Gas & 
Electric Improvement (managing) Co., 
until 1930, when these utilities joined 
the New England Power Association 
system. In 1931 he was established at 
Northampton, Mass., as western district 
manager and was prominent in civic 
affairs. 
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RELIABLE 


CAN HELP 
YOU 


SAVE TIME 


in speeding the war 
program by using 
Reliable Straightline 
splices on new con- 
| struction and on 
maintenance. 


SAVE COPPER 
by using these ve! EMPIRE Relies upon ASCO 


fect joint making 
units over and over 


for 
“angen Automatic Transfer Switches 


A switchboard or panel board is a joint responsibility—the 
responsibility of the manufacturer and of those who furnish 
the component parts. We have always accepted our share of 
this responsibility by designing and constructing automatic 
transfer and other electrically operated switches that give 
dependable service. 
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RELIABLE 


Among the leading manufacturers of switchboards whom we 
are furnishing electrically operated switches is Empire Switch- 
board Corporation, Brooklyn, N. Y. ASCO Automatic Trans- 
fer Switches are installed on the marine type switchboard illus- 
STRAIGHTLINE trated above . . . further evidence of the reliability of ASCO 

SPLICE Automatic Switches. 


ASCO Electrically Operated Switches Include: 


AUTOMATIC TRANSFER SWITCHES 


Positive REMOTE CONTROL SWITCHES 
Permanent CONTACTORS e- RELAYS 
Low in Cost We also make a line of Solenoid Operated Valves for Automatic and Remote Control of Liquids and Gases 


Le uz 1 Xutomatic Switch Co. 


EE cece ak = 41-C East 11th Street, New York 3, N. Y. 
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@ The largest exclusive manufacturer of meter testing 
devices stocks a complete line of accessories for the 
| modern meter department. Many items available for 


immediate delivery. 


METER DEVICES COMPANY «+ 
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CABLE 


ABRASION 
with 


STAPUT FAIRLEADERS 


“Rubbing at the duct mouth can be 
reduced by installing fairleaders on 
| the cables at this point.” —from 
Electrical World, May 29, 1943 (Cables 

— How to Make Them Last). 
These non-corrosive alloy cable shields 
clamp in-place to take wear at duct 


; 
Bt < 
' “gh oO 
a non. tn 
te ie . 
AVOID 


mouth. Easily and safely installed 
without interruption of service. Elim- 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for tree catalog. 


AmB BerryCo..88 North St. Boston, Mass 


IA 


ANTI-CORROSIVE PAINTS 


Pea sat: ies 


PEER) I bby it), 


Prt i 
DISTRIBUTION DEPARTMENTS 
MAINTENANCE 


Cibo inc. 


NORTH ARLINGTON, Wi OJ 
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What Makes a 
Mailing Click? 


Advertising men agree ... the list 
is more thon half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. 


In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 


~ ME 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 


330 West 42nd Street, New York, 18, N. Y. 





SWITCHES, 
ENCLOSURES, 
ACCESSORIES 





April Utility Revenues 
Increase 7.7 Percent 


Electric operating revenues of the 
larger privately-owned electric utilities 
in the United States in April, 1944, were 
$254,574,000, as compared to $236,103. 
000 in April, 1943, an increase o{ 77 
percent, according to preliminary figures 
released by the Federal Power Commis. 
sion in advance of its monthly report ip 
the series entitled “Revenues and Ip. 
come of Privately-Owned Class A and 
Class B Electric Utilities in the United 
States.” 

Revenue deductions (including op. 
erating expenses, depreciation and 
taxes) were $197,658,000, or 8.7 percent 
over those of April, 1943. 

Gross income, including other utility 
operating income, increased 4.0 percent 
to $69,338,000 and net income in April, 
1944, was $44,089,000, an increase of 
6.0 percent from the net for April, 1943. 


FPC Authorizes Merging 
of Company Facilities 


The Federal Power Commission an- 
nounced today its order authorizing the 
California Electric Power Co., River- 
side, Calif., (1) to-merge its facilities 
subject to the Commission’s jurisdiction 
with the electric utility facilities of 
Leonard P. Wickoff, doing business 
under the name of Leonard P. Wickoff 
Electric Light and Power, and (2) to is- 
sue the security embodied in the con- 
tract of sale and purchase. California 
Electric Power Co. filed on April 18, 
1944, an application for the authoriza- 
tion under Sections 203 and 204 of the 
Federal Power Act, or, in the alterna- 
tive, for an order dismissing the appli- 
cation for want of jurisdiction. An 
amendment to the application was filed 
on May 12, 1944, 


Heads Equipment Output 
Unit, OWU Power Group 


Lester Bosch, formerly with the 
Columbia Engineering Co., of Cincin- 
nati, has replaced Chandler W. Jones as 
director of the Equipment Production 
Branch of the OWU Power Division. 

Jones has returned to Boston where 
he will be assistant to the president of 
the New England Power Association, 
with which he was affiliated before 
coming to Washington in October, 1941, 
as a consultant with the old Power Divi- 
sion of OPM. Jones became head of the 
Equipment Production Branch last fall 
after Walker Cisler entered the Army. 

No deputy director has been ap- 
pointed to serve under Bosch. 
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THE DIVERTER POLE MOTOR GENERATOR 


p Greatly Decreases Battery and 
| Charging Equipment Maintenance 


REES 















































> The Diverter Pole Motor Generator, 
e . > 

3.. specially designed, carefully con- 
1.7 


limits and completely automatic in 
operation, is ideally adapted to the 
charging of standby and control bat- 
teries. Among the many reasons why 
it insures safety, stability and econ- | 
omy for floating charge are.... | 
a“ @ Un-attended Automatic constant charging voltage that insures:— 
is | Control of the charging voltage within close limits at all times. 

| A continuous floating charge to the battery at all times, which alone will 


pr obl em in pub li C | insure longest life, highest efficiency and lowest maintenance. 


@ Is non-reversible and free from “running away" on 


r el ations... Or just power discharge from battery into generator. 
! an insul atin g pr obl em © Automatically transfers to the battery any current 


structed, adjusted within precision | | 


aay beyond vse! normal capacity of generator, 
‘ thus protecting itself against dangerous overloads. 
PINCO tree insulators The Diverter Pole Generator has the unqualified 


: approval of the storage battery manufacturers and 
pr ovide the answer is delivering maximum efficiency and trouble-free 


Costing less than a single tree trimming, a | Service for utilities in all sections of the country. 





Pinco Tree Insulator pays for itself in a short Write for Bulletin 96 for complete details, - GENERATOR TSONSTRUCTION | 


time, not only in dollars and cents savings but 
The &lectric Products (Co. 


also in the grief it saves the public relations 
1731 CLARKSTONE ROAD - CLEVELAND 12, OHIO 


department. 


ALL PORCELAIN ... Made entirely of Pinco | 
High Test Porcelain it offers the insulating | 
protection only porcelain can give and is un- 
affected by moisture or the abrasive action of 
rubbing branches. 


EASILY INSTALLED . . . The Pinco Tree 
Insulator is easy to install. It needs only to be 
placed on the wire at the point of contact and 
secured at each end with tie-wires. Available in 
12, 14 and 16 inch lengths. Where needed sev- 
eral units may be tied together. Write for 
complete information and prices. 


Pinco Insulators are catalogued in 
the Electrical Buyers Reference 






INSULATORS 


* 
I : Grip- 
as much assp olt connectors, and its’’ will not stretch or distort when 
THE PORCELAIN INSULATOR same job at the house serv- _ tightened — will not come loose. 


CORPORATION ice entrance. Save by using them 


LIMA, NEW YORK are aes of a high 
- th copper alloy - 
| Porcetars InsuLator Corporation, Loa, N.Y. stronger than steel. Circular 
| Gentlemen: 


| Please send me complete information on Pinco Tree eR ig ee cs sino os sadaiiestocas eas 
Insulators: Ouer 75 Conventently-lacated Lae Stocks 
NAME....... iste 2 RI ae SE 2 RR SS Bi — + ae er Ee 
| Tu JASPER BLACKBURN PRODUCTS CORP. 
| COMPANY 


Main and Clinton Sts. * ST. LOUIS (6), MO. 
Builders of Quality Connectors for Over 10 Years 


ADDRESS 
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Forms Water Heater, 
Dishwasher Unit 


To plan now for anticipated heavy 
postwar demand for electric water heat- 
ers and dishwashers, the Westinghouse 
Electric appliance division has formed 
a separate department to give increased 
emphasis to the development, improve- 
ment, and marketing of these devices, 
T. J. Newcomb, sales manager, has an- 
nounced. 

At the same time, Mr. Newcomb an- 
nounced the appointment of M. M. 
Feaman, as manager of this new water 
heater and dishwasher department. 
These appliances previously were as- 
signed to the Range Department. 

Mr. Feaman is active in an industry- 
wide program to standardize electric 
water heater equipment—both electric 
heating elements and tanks—which it is 
expected will reduce the cost per unit 
because of more streamlined production 
methods of manufacture. A_ similar 
study of dishwasher design and produc- 





ANUFACTURING 





tion to achieve mass market require- 
ments also will be undertaken. 

Westinghouse anticipates that annual 
sales of electric water heaters and dish- 
washers during the first five post-war 
years “will far surpass the peak years of 
1941” Mr. Feaman predicted. He an- 
ticipates that electric water heater sales 
will more than double the previous high 
and that dishwasher sales will be at 
least eight times greater than the 1941 
level. 

Mr. Feaman has been with Westing- 
house since 1931. 


Carrier Stockholders 
to Vote on New Issue 


Carrier Corp. stockholders will vote 
on a plan to increase capitalization at 
a special meeting called for August 15. 
Shareholders will be asked to authorize 
a new issue of 120,000 shares of cumu- 
lative preferred, $50 par value, of which 
70,000 shares will be issued and sold in 
the near future. 


CHROMALOX ENGINEERING CONFERENCE—Engineering and service represenia- 
tives from the United States and Canada gathered recently in Pittsburgh for the 
annual sales and engineering conference of the Edwin L. Wiegand Co., manufacturer 
of Chromalox heating units. Many demonstrations were given showing how the 
use of electric heat had advanced the production of war material, and will aid peace- 
time output. Foreground (center) E. N. Calhoun, president: (left) Bruce Fleming, vice- 
president, sales; (right) Mark Greer, vice-president, engineering 
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The new preferred will be convertib, 
into common stock, and will be offereq 
to the present common stockholders jp 
the ratio of 16 shares of new preferred 
for each 100 shares of common, 

Proceeds from the sale of the ney 
preferred will be used to retire al) the 
outstanding 44% percent debentures, ty 
improve manufacturing facilities, and 
to provide for post-war expansion. 

Offering price of the new issue and 
its conversion feature will be announced 
at the time of offering. 


“HF Heat” Applies 
Ham’‘s Headaches 


In applying electronic power to gen. 
erate heat in industrial materials, engi- 
neers are putting to constructive use 
an electrical phenomena that caused 
many headaches for amateur set build. 
ers in the early days of radio, accord. 
ing to Merrill F. Chapin, of the RCA 
Victor Division of the Radio Corpora- 
tion of America. 

Speaking at a meeting of the Plas. 
tics Forum at the Franklin Institute, 
in Philadelphia, Mr. Chapin pointed 
out that every “ham” operator has wor- 
ried about power losses, particularly 
in the tuning condensers and to some 
extent in the coil forms of his sets. 
“The more material we had lying 
around in our coils or in the electro- 
static field of our condensers,” he re- 
called, “the more power we lost in the 
form of heat generated in the insulat- 
ing materials.” 

“Now, with electronic power gener- 
ators such as those which RCA is sup- 
plying to war industries today,” he 
said, “we are purposely heating in- 
sulating materials such as wood, plas- 
tics. textiles, and resins, making use 
of the loss factor of these materials. 
As compared with other methods of 
heating, the electronic method is im- 
proving product quality and cutting 
process time from hours to minutes in 
many applicatig.s.” 


Copper For Light Fixtures 
Only If Aid to War Effort 


Manufacturers of incandescent light- 
ing fixtures were urged to call to the 
attention of WPB any applications 
where the use of copper would directly 
or indirectly benefit war production, 
and were informed by WPB that only 
-in these cases will present restrictions 
on copper use be relaxed. 

Manpower difficulties are principally 
responsible for the current scarcity of 
copper, members of the Incandescent 
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shting Fixture Industry Advisory 
‘mmittee were told, Aluminum prob- 
ly will soon be permitted for many 
hting fixtures formerly made of cop- 
or brass, although aluminum strip 
d paint may be difficult to obtain. 
Committee members urged that WPB 
move existing restrictions against 
anufacture of residential and utility 
tures as soon as the manpower situa- 
n warrants. 


Mfer "U" Plan Dealers 
New Direct Mail Service 


Continuing with its policy of adding 
ew and timely services to the “U” 
lan for “V” Day to assist dealers in 
heir post-war planning, Landers, Frary 
Clark has incorporated a novel plan 
reated to build lists of prospective 
stomers. Known as the “100 Letter 
lan”, it is a flexible, direct mail service 
esigned for easy, economical customer 
ontact. 

The program is based on a pre-tested 
rmula which has resulted in excellent 
eturns of approximately $300 of post- 
ar business per each 100 letters 
nailed to consumers. 

The “100 Letter Plan” mailing kit 

composed of a special check sheet 
etter and consumer folder outlining 
e “U” Plan for “V” Day. On one 
ide of the letter is a list of appliances 
d housewares together with the 194] 
ange of prices, plus space for estimated 
ost and total cost. On the other side 
a letter telling of the dealer’s inter- 
st in the consumer’s post-war plan- 
hing for appliances and housewares, 
suggesting that she fill out the check 
heet and return it to the dealer. 

The total cost of this base unit of 
100 “U” Plan letters, including con- 
umer folders, envelopes and stamps is 
3.00 per week. The letter and con- 
umer folder are furnished under the 
U” Plan, so all the dealer needs to 
io is address the mailing. 


pet Up Porcelain Group 


The Board of Governors of the Na- 
ional Electrical Manufacturers Associ- 
ttion has authorized the establishment 
fa standard electrical porcelain sec- 
ion, the scope of which is to be ap- 
proved by the Officers Committee. 


Stockholders at New High 


General Electric stockholders totalled 
232,332 on June 23, the highest number 
‘ver to own stock in the company. This 
1s an increase of 6,737 over a year ago. 
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There are hundreds of applications for Mi- 
cro Switches in the Utility Field. Its precise 
operation, close adjustment and long life 
make it fit the most exacting applications. 


Illustrated here is the use of three Micro 
Switches on a remote draft position 
indicator. They are operated by a cam 
on the draft shaft, and make contact at 
“open,” “‘half,”’ and “closed” positions. 


The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision, snap- 
action switch, Underwriters’ fisted and rated 
at 1200 V.A., at 125 to 460 volts a-c. Capacity 
on d-c depends on load characteristics. Ac- 
curate repeat performance is experienced over 
millions of operations. Wide variety of basic 
switches ak actuators meets requirements 
varying from high vibration resistance to sen- 
sitivity of operating force and motion as low 
as 2/1000 ounce-inches. Many types of metal 
housings are available. 


Hundreds of Spots for Micro Switch 


in a Utility System 





Micro Switch Handbook-Catalog No. 60 contains 
complete details as to electrical characteristics, 
construction, applications, dimensions, and ot 
information. We will be glad to mail it to you on 
request. Write for it today. 
Micro Switch Corporation, Freeport, Ill. 
Branches: 43 E. Ohio Street, 
Chicago (11) « 4900Euclid Ave., 
Cleveland (3) «11 Park Pl., New 
York City (7) « 1709 W. 8th St., 
Los Angeles (14) « Sales & Engineering 
Offices: Boston . Hartford ° 
Portland, Ore. « Dallas, Tex. 


Invest in Victory! Buy EXTRA War Bonds 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO MS SWITCH 


© 1944 


Made Only By Micro Switch Corporation . .. Freeport, Illinois, U. S. A. 


the vital link for 


100% PRODUCTION ... 


SAVE 


FUSES — CLIPS — POWER 


Poor fuse clip contact creates excessive temperatures, causing 
fuse clips to lose their tension. Fuses become destroyed or 
blow prematurely, resulting in unnecessary costly production 


losses—repairs— wasted current, etc. 


TRICO KLIPLOKS stop this deplorable waste by locking 


fuses and clips together, producing vise-like PRESSURE con- 
tect. install them on old clips to remedy existing trouble— | 


on new clips to avoid trouble. 
Write for Bulletin 26 


USE 


TRICO 


USE KLIPLOKS FREELY 


Knife blade type Ferrule type 


A lifetime of safety-first service 


Pulling fuses by hand is dangerous. 


Write 
for 
Bulletin #5 


. not on the injury list. 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Caneda RVING SMITH LIMITEO, Montreal 








PULLERS 


It may result in serious shock, burn, infection 
eid possible death. Key men and inexperienced workers need this protection. 
Keep men on the job. . 















































ans SA REA IINOOLON” sS dS uAah sna ecenenetaa 










LOCK Fluorescent Lamps 


against 
VIBRATION DIFFICULTIES 


It is a conceded fact that vibration at fluores- 
cent lamp contacts considerably impais the 
efficiency of lamps, starters and ballasts. Flur- 
o-locks aid materially in preventing this con- 
dition. Furthermore Fiur-o-locks insure the 
proper installation of lamps and offer definite 
protection against accident hazards wherein 
lamps are apt to fall from a fixture. Such 
accidents have occurred causing quite some 
material damage and personal injury. FOR 
SAFETY AND CONSERVATION USE 
FLUR-O-LOCKS. 


Write for Further Information 


LADUBY COMPANY 


80 Ook § 
NEW HAVEN, 11 


aa tod 


CONN 


TEST INSULATION 
THE MODERN WAY 






... WITH A 
MODEL B-5 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of o hand-driven 
generator. Entirely self-contained. Steady 
fest potential of 500 volts D.C. available 
at the touch of a switch. Direct reading in 
insulation resistance. Various new models 
and ranges. 

Write or phone for Bulletin 430 





HERMAN H. 


COMPANY, INC. 


NEW YORK N.Y 


172 











Field Reports on Business 


Reports from various sections of the country indicate that only a limited numbe fl 






NEB 


of facilities will be diverted from the war program. There is considerable MH .tric 
activity in the lighting field, many new installations being made. Prospects for WMrans™ 


future electric furnace sales are bright. 


CHICAGO 


Expectation here is that only limited 
facilities in Chicago will be able to qualify 
to produce essential civilian goods under 
the WPB program which went into effect 
July 15. 

Chicago’s position, overloaded with war 
orders, will prevent its plants from recon- 
verting to any large degree to civilian pro- 
duction until months after both the Eu- 
ropean and Pacific wars are ended, in the 
opinion of WPB executives here. 

Government buying agencies are plan- 
ning to place soon more orders than those 
which will be halted by expiration or can- 
cellation. As a result, only a limited num- 
ber of facilities will be diverted from the 
war program. Even in these cases most of 
the actual production will be done in other 
areas through subcontractors. For exam- 
ple, five Chicago plants are making flat 
irons, but 85 percent of the work is by sub- 
contract to areas outside Chicago where 
there is no labor shortage. 

In the Moline, Rock Island, Davenport 
area on the other hand the Smaller War 
Plant Corporation reports that about 12 
manufacturing plants will qualify within a 
few months to produce essential civilian 
items under the WPB program. 

On the industrial development front 
Buick Motor Division of General Motors 
Corp., Flint, plans to expand aviation en- 
gine plants to increase capacity for govern- 
ment service. The project calls for about 
$18,000,000 in new buildings, with elec- 
trical apparatus and machinery, and will be 
DPC financed. 


NEW ENGLAND 


New England industries are beginning to 
step up production as a result of last 
week’s awards of contracts for munitions 
under the new $100,000,000 ordnance ap- 
propriation. Two Connecticut companies 
were awarded munition contracts last week; 
large special machine tools are active, and 
the prospects for future electric furnace 
sales are brighter. Rubber plants are re- 
ceiving more allotments for new machinery. 

Last week’s Veteran’s Administration 
$10,000,000 allocations for new hospitals 
included recommendations for units in 
Rhode Island and New Hampshire, the con- 
struction of which will be pushed forward 
as fast as possible, and should result in 
good orders for electrical equipment and 
supplies. A grant of $150,000 to the Middle 
Atlantic Transportation Co., New Britain, 
Conn., is to apply on automotive equipment 
and should produce sales of special elec- 
trical equipment for the automotive line. 

Contracts for war materials went to Ply- 
mouth Rubber Co., friction tape; Hope 
Webbing Co., Providence, R. L., insulating 
material; Sprague Electric Co., resistors; 
Macallen Co., Boston, insulating materials; 
a distillation unit costing about $20,000 to 
E. B. Badger & Sons Co., Boston; and 
special machine tool awards to Brown 
Sharpe, for d.c., 230-volt grinders; shapers 
to Lloyd & Arms Co., Torrington, Conn.; 
turret lathes to Jones & Lamson; and lathes 
to Pratt & Whitney. One group of these 
totaled over $18,000. 
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resen! 
niles 


Ing ml 
Coken Co., Providence, R. L., has receiys i be 


contracts for installing street lighting Qown 
West Hartford, Conn., and Falmouth, MagiilMor pe. 
under FHA directive. Portable clecijh, gra 
fans are scarce and in urgent demand {, 

local hospitals. A Massachusetts manuf CAL 
turer has submitted bids for a sizable ny,aMawth 


ber of hot plates and a Connecticut copfiplant 
pany has bid on a sehedule calling for mg stall 
than $20,000 in electric soldering irons {oflmelectri 
ship use. $465,0 


NEW YORK 3 


Official warnings are being issued aboy Fie 
lags in war production, the charge being?” 
made that schedules are not being met. powe! 

During the first week in July business iggy 
the Pittsburgh district tumbled to the lowe? 
est level reported since the week endedamt'? 
Jan. 1, 1944, according to the Bureau of mat 
Business Research, University of Pittsburgh” 
Sharp declines in production schedule Ur 
were reflected in all major industries in they ( 
district. trical 

Civil engineering construction volume inf ;.. y 
continental United States totaled $62,510-0% pict: 
000 last week, the second highest weekly) ake 
total reported to Engineering News-Record 
in 1944. This volume topped the $18,922, IN 
000 reported for the holiday-shortened pref Nav; 
ceding week, but was 40 percent lower than appr 
in the corresponding 1943 week. Publicil ical 
work was 41 percent below the week lat HM cost 
year as a result of the 48 percent drop in equi 
federal construction. date 

On Monday of last week the stock market 
reached its highest point in four years. Cash K 
dividends in the United States aggregated fim Pow 
$114,200,000 in May, compared with $115, mm Bell 
300,000 in May, 1943, the Commerce Depart- 


ment reports. 


PACIFIC COAST 


The recent call for 200 electricians for 
repair and refit service at Hunters Point 
drydock with prospective work for 200 more 
is further evidence of how the Pacific war 
is directly reflected upon Pacific Coast 
electrical business. Orders include $30,000 
transformers for Naval replacement centers; 
$15,000 switchgear equipment for Honolulu; 
three 2,000 kva. and one 150 kva. trans 
formers for Oakland pumping plant; « 
$109,000 award for night lighting of a Cali- 
fornia bomber base, and $20,000 of testing 
instruments for Mare Island. 

New government construction covers 
‘several $2,000,000 installations, such 4 
two California air stations and a Naval 
Supply depot in the Northwest with its six 
600-foot warehouses. One base plans 1 
enlarge its central steam generating plant 
from a new appropriation of $700,000. Al- 
most the last of California’s seasonal in- ™ 
dustries—mining in remote areas—is n0¥ 
in operation. Santa Fe’s new shops in 
Barstow, Calif. for repair of its diesel elec- 
tric locomotives will represent a $900, 
investment. 

Housing has again reappeared as a ma)0t 
construction item, chiefly in scattered in- 
dustrial areas with $500,000 rating as @ 
large project except in the Long Beach dis 
trict which is outstanding of FHA’s 4p 
proval of a 350 dwelling private tract, 
totaling $1,750,000, besides five community 
buildings and a $1,500,000 wharf. 





‘ber Bl NeskaskA—Consumers Public Power 
ble istrict, Columbus, plans new 33,000-volt 
for MMransmission line from connection with 
resent system for distance of about 170 
les for power supply for alfalfa dehydrat- 
Ing mill of Meyer Milling Co. Substation 
ill be provided at line terminus for step- 
pwn service. Application has been made 
or permission and work will begin as soon 


s grant 

















Catirornta—Northrop Aircraft, Inc., 
awthorne, will carry out expansion in 
slant for production for government, with 
stallation of additional machinery and 
jectrical equipment. Cost estimated about 
5,000, with financing by Defense Plant 
orp. Work is scheduled to begin at once. 


FLoripaA—Bureau of Yards and Docks, 
avy a Washington, D. C., plans 
power plant at new anti-aircraft training 
center. Project will include a number of 
buildings, with mechanical and electrical 
| equipment. No official estimate of cost an- 
-fggnounced. Public Works Office, Fort Pierce, 
; Mawill be in charge. 


Urans—War Department, Washington, 
D. C., has authorized extensions in elec- 
trical distribution system at Ogden Arsenal, 
for which bids will be taken at once. U. S. 
District Engineer Office, 580 State St., Salt 
Lake City, in charge. 


2, InpianA—Bureau of Yards and Docks, 

r-f/ Navy Department, Washington, D. C., has 

anim approved plans for new one-story mechan- 

lic ical and cloctsteal shop at naval station, to 

at ME cost approximately $200,000, exclusive of 

in — Erection will begin at early 
ate. 


et 

ch Kentucky—Kentucky & West Virginia 
dima Power Co.,. Ashland, plans rebuilding of 
Man Bellefonte power substation, recently dam- 
7 a fire, with loss reported close to 


District or Co rumpia—Construction 
Service, Veterans’ Administration, Wash- 
aa ington, plans group of new hospitals in 20 
t Mm states in various parts of country, each com- 
¢ fm prising a number of one- and multi-story 
1 buildings, with complete mechanical and 
tm clectrical equipment; also, power plant, 
) me underground and overhead exterior elec- 
; trical distribution lines, exterior lighting, 
: Mm ¢lectrical .elevators, substation units and 
; other electrical facilities. Entire program 
is estimated to cost $70,000.000, and will 
be carried out as soon as Federal Board of 
: Hospitalization approves project. 


_Wyominc—State Department of Institu- 
tions, Cheyenne, plans new power plant at 
State University, Laramie, to cost about 
$100,000, in connection with a post-war ex- 
pansion and improvement program at insti- 
tution, entire project to cost approximately 
$3,769,000. Also, will remodel and mod- 
ernize plower plant at State Mental Hos- 
pital, Evanston, with installation of addi- 
tional equipment for increased capacity, 
similarly to be carried out as a post-war 
development at institution, with total in- 
vestment of about $314,000. 


New Jersey—Tube Reducing Corp., 520 
Main Ave., Wallington, manufacturer of 
steel tubing, will make extensions in plant 
or production for government, with addi- 
tional machinery and electrical equipment. 
Cost about $220,000. with financing by De- 
fense Plant Corp. Work will be carried out 
at early date. 
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Sales Opportunities 


LouistanA—Louisiana Power & Light 
Co., New Orleans, plans extension in 7,700- 
volt transmission line, about 11 miles, for 
power supply for electrification of Illinois 
Central Railroad, and lighting state high- 
way bridges. Power substation facilities 
will be provided to step-down voltage to 
2,300 volts at point of delivery. Project has 
secured a priority rating and will be carried 
out soon. 


Oxtanoma—City Council, Lawton, plans 
new municipal airport as a post-war 
project, including hangars, shops and other 
buildings, with mechanical and electrical 
equipment. Also, underground distribution 
lines, boundary lights and beacon lamps, 
control station and other facilities. Cost 
estimated about $1,500,000. Proposed to 
arrange bond issue in that amount in near 
future. Everett Glenn, mayor, is active in 
project. 


Texas—Sheffield Steel of Texas, Indus- 
trial Rd., Houston, a division of American 
Rolling Mill Co., Middletown, Ohio, will 
carry out expansion in plant for production 
for government, including additional build- 
ing with machinery and electrical equip- 
ment. Cost about $450,000, with financing 
by Defense Plant Corp. Work is scheduled 
to proceed at once. 


Orecon—Northwestern Ice & Cold Stor- 
age Co., 73 S. E. Washington St., Portland, 
will remodel a four-story block-square 
building at N. W. Everett and Davis Aves., 
between 13th and 14th Sts., for new cold 
storage and refrigerating plant for govern- 
ment service, to cost about $300,000, exclu- 
sive of equipment. Approximately $400,000 
will be expended for machinery and elec- 
trical apparatus. Financing in amount of 
$700,000 was authorized by Defense Plant 
Corp., several weeks ago. 


Wisconsin—Public Works Department, 
La Crosse, plans extensions in lighting sys- 
tems in Riverside and Myrick parks, as a 
post-war project. No estimate of cost an- 
nounced. John H. Barth is city engineer. 


Utran—Southern Utah Power Co., Cedar 
City, has secured a priority rating for pro- 
posed new steam-electric generating station 
and work will begin at early date. Installa- 
tion will include a 2,500-kw. turbine-genera- 
tor, high-pressure boiler and auxiliary 
equipment. Entire project is estimated to 
cost about $300,000, including transmission 
line for connection with present high-ten- 
sion system. Completion is scheduled early 
in May, 1945. Company is affiliated with 
a Gas & Electric Co., Tacoma, 

ash. 


Wasuincton — Soundview Pulp Co., 
Everett, manufacturer of bleached sulphite 
pulp, plans new by-products plant at mill 
for production of commercial alcohol from 
waste sulphite pulp liquor, comprising 
several large one- and multi-story process- 
ing and production buildings, with ma- 
chinery and electrical equipment for large 
output. Cost estimated close to $1,300,000. 
Application has been made for a priority 
rating. 


Micuican—General Motors Corp., De- 
troit, has contracted with government for 
expansion in a local plant, and branch 
plants in Indiana, consisting of additional 
buildings, with machinery and electrical 
equipment. Entire program will cost about 
$10,000,000, with financing by Defense 
Plant Corp. Work is scheduled to begin at 
early date. 








ALMOST AS SIMPLE AS A PIN. 





Ratings 
30, 50 and 100 Amperes 
2/2, 5 and 7'/2/12'/2 
Ky Grd. Y 
Interrupting Capacities 
600, 1200 and 3000 Amperes 


WHY THEY ARE 

LIKED 
Simple* — Rugged — No 
Moving Parts — Heavy 
Everdur Set Screws — All 
Current Carrying Parts 
Over 85% Copper Content 
— Time-seasoned Bakelite 
Covered Fibre Fuseholder 
Tubes Which Won’t Warp 
— High Flashover Values 
— High Interrupting Capa- 
city — Lowest Time-cost — 
Over 500,000 In Use. No es- 
sential changes in design in 
over fourteen years, but 
many refinements have been 
made. 


*Remember: Simplicity means free- 
dom from operating troubles. 


Send for Bulletin 103. 


W. N. MATTHEWS 
CORPORATION - 
ST. LOUIS, U. S. A. 































































BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N, Y 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 










DAY & ZIMMERMANN, Inc. 


ENGINEERS 
Design - Construction Management 
Investigations and Reports 
wew vor FSULADELESIA CHICAGO 


Packard Building 


DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special T'roblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, IL 





Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 





ELECTRICAL TESTING 
LABORATORIES INC. 


Field and Laboratory Tests 
Electrical © Mechanical © Physical 
Chemical 
INSPECTION « ANALYSIS ¢ RESEARCH 


CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 








H. F. FERGUSON 


Consulting Electrical Engineer 


Expert advice on —— — purchase of right of 


Industrial plant layouts. * surveys. Rate com- 
pariso! 


288 Alameda Avenue “‘Ghiktinekain: Ohio 









ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 











4% Griswold St. Binghamton, N. Y. 





PROFESSIONAL SERVICES 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZ8SIGN « CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


PAUL E. GERST & CO. 


CONSULTING BNGINBERS 
We specialize in electrical Product Design in con- 
nection with the Field of electrical rotating ma- 
Transformers, controls, Appliances, Fans 
and Blowers, and electronic devices. 
205 W. Wacker Dr. Chicago, Ul. 
Eng. Bidg. State 5309 





GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


ees CONSTRUCT, OPERATE & MAINTAIN 
DUSTRIALS AND PUBLIC UTILITIES 


nioeias * Rates ¢ Labor relations « Safety « 
Purchasing ¢« Costs ¢ Laboratory 


61 Broad 1 Press Bidg. 
New Yorn” Reading, Pa. “Washington, D. © 


FREDERIC R. HARRIS, INC. 


ENGINEERING CONSTRUCTORS 
MANAGEMENT 
NEW YORK 
Houston 





HAUG & DRUM 


RESEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 


Electronics - Industrial Controls - Street Lighting 
Generation Transm: 


ission Distribution 
255 Hazel Ave. Glencoe, Ill. 


(A Chicago Suburb) 


HENKELS & McCOY 
(Electric & Telephone Line Construction Co.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


5th St., Columbus, Ohio 
Street, Chicago, Il. 
Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engincera—Economtsts 


RATE RESEARCH FOR SALES RESEARCH 


POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 





CHAS. T. MAIN, 


Engineers 


Boston, Maas. 


INC. 


Etectric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 


ENGINEERING 
SERVICES 


120 Broadway, New York 





DANIEL W. MEAD 
F. W. SCHEIDENHELM 
Consulting Engineers 
Hydro-Electric ae Dose. Water Supply, 


Flood Control, Problems relatin, 
Water Rights and oa Water Poet Law. Aporea 


New York City, 50 Church St. 





ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operations 


Steam—Hydraulic—Gas 
231 8S. La Salle St. Chicago 4, Ili. 


Design 





Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


Engineers ~~ Constructors 


the 
FINANCING—REORGANIZ IZATION— 
ae ann 


INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 

Reports ¢ Examinations * Appraisals 
Consulting Engineering 

BOSTON « NEW YORK « CHICAGO « HOUSTON 


PITTSBURGH ¢ SAN FRANCISCO « LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N, Y. 









Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia 2, Ps. 


J. H. MANNING & COMPANY: 


WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 
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@rapo 


LL the strength and durability 
‘erent in steel are combined-—- 
definite economies--in Crapo 
slvanized Steel Strand. Heavy, duc- 
, tightly-bonded zinc coatings, ap- 
J by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against 

corrosion. 


Ask the distributor 
ro of Crapo Galvanized 


C a Products near you or 
Bc aoe write direct for fur- 


ther information! 


Ted At. Pee 
STEEL & WIRG CO. 


NCIE IN DItANA 


LINEMAN’S TOOL BAG 


The safe way to hoist and lower tools, 
insulators and other supplies. Saves 
time and materials. 


© Heavyweight hard woven can- 
vas. 

® Special waterproof 
leather bottom. 

® Rope’ loop for hanging over 
pin. 

® Non-metallic ring at top. 

®Rope holes reinforced with 
leather inside and outside. 

® Spliced rope handle. 


INDUSTRIAL PRODUCTS COMPANY 


2820 N. FOURTH STREET - 


flexible 


Write for folder No. EW- 
44 covering Safety Acces- 
sories for the ectrical 
Industry 


PHILADELPHIA 33, PA 
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REA Announces 
New Allotments 


Total Rural Electrification Adminis- 
tration loan allotments recently passed 
the half-billion dollar mark with the al- 
location of $1,222,500 for loans to 27 
borrowers in 17 states. The first REA 
loan allotments for the new fiscal year, 
providing for electric facilties for war- 
time food production, brought the all- 
time total of federal funds loaned for 
rural electrification, or set aside for ap- 
proved loans, to $500,102,301. 

Three of the allotments are to pro- 
vide refrigerated locker facilities: 


SoutH Carotina—Electric Cooperative 
Refrigeration Co., Inc., York, $24,500. 

Texas—Bowie Cass Refrigeration Coop- 
erative, Inc., Douglassville, $24,000; Collin 
County Refrigeration Cooperative, Inc., 
Wylie, $25,000. 

The other allotments, for farmstead 
connections to aid food production, in- 
clude: 

ArKANSAS—First Electric 
Corp., Jacksonville, $50,000. 

Cotorapo—Union Rural Electric Assn., 
Inc., Brighton, $50,000; Poudre Rural Elec- 
tric Assn., Inc., Fort Collins, $65,000. 

InpIANA—Whitley County R.E.M.C., 
Columbia City, $25,000. 

Iowa—-Winnebago Rural Electric Coep- 
erative Assn., Thompson, $70,000; O’Brien 
County Rural Electric Cooperative, Pring- 
har, $45,000. 

Kentucky—Licking Valley Rural Elec- 
tric Coop. Corp., West Liberty, $145,000. 

Micuican—Western Michigan Electric 
Cooperative, Scottville, $35,000. 

Minnesota—McLeod Cooperative Power 
Assn., Glencoe, $55,000; Faribault County 
Cooperative Electric Assn., Frost, $50,000. 

Missourt—tTri-County Electric Coopera- 
tive Assn., Lancaster, $67,000. 

Nepraska—Chimney Rock Public Power 
District, Bayard, $40,000. 

New York—Oneida- Madison Electric 
Cooperative, Inc., Bouckville, $37,000. 

Ou1to—Washington Electric Cooperative, 
Inc., Marietta, $40,000; Morrow Rural Elec- 
tric Cooperative, Inc., Mount Gilead, $35,- 
000. 

Ox_aHoma—Harman Electric Assn., Inc., 
Hollis, $100,000. 

PENNSYLVANIA—TIri-County Rural Elec- 
tric Cooperative Assn., Mansfield, $30,000. 

Soutn Caro.ina—Blue Ridge Electric 
Cooperative, Inc., Pickens, $50,000. 

Wisconsin—Columbus_ Rural 
Cooperative, Columbus, $40,000. 


Electric 


Power Production Up 4% 
Power production of 348,980,721 kilo- 


Cooperative 


| 
| 
| 


watt-hours by the Salt River Valley | 
Water Users Association, Phoenix, Ariz., | 


for the first half of 1944 broke all pre- | 


vious records, according to Harry J. 
Lawson, general superintendent. 


Power generated, originating from | 


the association’s hydroelectric, diesel 
and steam planks and Parker dam, 


amounted to a four percent increase | 


over the same period last year. 
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The Turn-Cuff 

idea was suggest- 

ed by the petticoat 

design of porcelain insulators. 
The 16 inch Surety Lineman's 
glove with cuff turned gives 
added safety by increasing the 
leakage distance. Only the pat- 
ented Surety Turn-Cuff has this 
extra margin of protection for 
adverse weather .. . or by turn- 
ing the cuffs back on the arm a 
2 inch longer gauntlet for ordi- 
nary working conditions. 


That's why linemen everywhere 
specify Turn-Cuffs. 
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RADIO ENGINEERS WANTED 


Radio Engineer for installa- 
tion, maintenance and servic- 
ing essential electronic equip- 
ment in United States and 
abroad. Electrical background 
and practical radio experience 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 


OCU EUROLSSEOOSEEOSSODERODONTEDOSDOORE ROSES AOEDED ODEN GSES EROSEEEESSEERE DEN SEEREEEeeHeEDecHSeoCEteteeHtEserEneeteS: 
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TOODERGREAEEODOLE REED ERE ROGGE OGE LES EECR SS PEPE ;URONDS EREBEL ESET SBERETT COE DONE NHeEeESERES 





We have a demand for your surplus and idle equipment—a single 
item or a complete plant. Send us your list of such equipment— 


Well rated firm, now doing business 
with foreign utilities, seeks exclusive 
export arrangements with manufac- 


Bids: July 27th. : 


Parkway Lighting Fixtures 


Sealed proposals and specifications for 
the following items may be obtained in 
the Bureau of Purchase and /~_— oo 
County Office Building, Room 834, 
Plains, N. ¥ 

Bids for the following will be publicly 
—— and read in the Bureau of Pur- 
chase and Supplies, County Office Build- 
ing, Room 834, White Plains, N. Y., as 
hereinafter set forth: 

Parkway Lighting Fixtures for SALE 
a ee 


"Purchasing Agent reserves the right 
to reject any or all bids, or any portion 


. L. BREARLEY, 
County Purchasing Agent. 


AUUERETEEOSON DEE PRODEND ONS ORUN SOTO SSEONOESOROSOENDOONEORERD EEE 


of any bid. 


cation forms. 


Prepare NOW for Post-War 


RA-719, Electrical World 
330 West 42nd St., New York 18, N. Y. 


hite 


1944, at 10:30 A. M., 


OUORENONOUEOGAEOROROORRORORAEGEOEOROROOORORORORGOOA ODA ONOROROEOOeGONROROEOER ONES, 





ORERRODOREGRORDODOOER EERE ROOROSE ORDO OeeORORRROnECHOReEEOeeeeseeseeeoneeses. 





IT IS NEEDED TO 
SPEED THE WAR’S END 


and put it to work where it is needed most. 


WE PURCHASE ON A CASH BASIS 


200 NATIONAL BLDG. 
SEATTLE 4, WASH. 





11611 $0. ALAMEDA 
LOS ANGELES 2, CALIF. 


| BTU ae 31440 2 to) ae Te 
i 
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EQUIPMENT 


required. Age 28-40. Salary 
$3600 up plus living expenses. 
Wire or write Radio Division, 
2519 Wilkens Avenue, 
more 23, Maryland for appli- 


EXPORT TRADE 


turers of electrical and other products 
with volume possibilities in Latin- 
American and other countries. 


=~ 
“Tr 


INC. 





ORGANIZATIONS 


of Now York 
2280 WOOLWORTH BLDG. 
NEW YORK 7, N.Y. 


Balti- 


Manufacturers’ Representative 


Eighteen-year service record in develop- 
ing market for products 
Utilities in New England, New York, 
New Jersey and Eastern Pennsylvania. 
Organization consists of fifty employees 
specialized in their respective fields, sup- 
ported by a $150,000 laboratory avail- 
able for servicing and assisting in the 
marketing of manufacturers’ 
If you have a product that meets a sub- 
stantial need in the Utility field, we will 
establish and maintain the market for 
you as your representative. 


RA-714, Electrical World 


= 330 West 42nd St., New York 18, N. Y. i 
eesserevovsenessorsvenerees™ = 


SUUOATLLITELERAGEEEOTOONTDCENT CEE CEEDERSORELSCODECUDTOESEENEREGIOENES EERO RENE SST RE ESEE OCR EFET LOST TOCE DE SORTER OND TES ENCORE SNS ONERSSEDESE ECE TEs eeEeeeeTeeesesesenEeerseeteceneneNeoeesssss eS 


required by 


products. 


NORCUENGHUDOORAGOOE DORNER OERODDRROOEOROREGREROCHERG ceUREEREGeRROUnOHeesoeasconeenesene. 
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SELL YOUR SURPLUS 
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ELECTRICAL ENGINEER WANTED 


Electrical engineer wanted who in ¢;. 
perienced in industrial plant design 
work in mechanical engineering and craf. 
ing office of a manufacturer of electricg) 
conductors located in New York Stcto, 


P-722, Electrical World 
330 West 42nd St., New York 18, N. y. 





POSITIONS VACANT 


WANTED by large utility in middle west ele. 

trical engineers familiar with design. oper. 
tion and maintenance of transmission and (jg. 
tribution systems, also draftsmen for Zeneral 
drafting and design work. These are perma. 
nent positions and offer advancement {0 quajj. 
fied applicants. State details of age, education, 
experience, draft status, salary expected anj 
availability. Send photo with your reply. P-71; 
Electrical World, 620 N. Michigan Ave., ¢}): 
cago 11, Ill. 
a T 


A MUNICIPAL ELECTRIC utility in Alabama 

requires an efficient meter and relay tech. 
nician thoroughly competent to repair and teg 
all types of protective relays, watthour ang 
demand meters; also laboratory equipment. |p 
reply state experience, age, references, salary 
desired and when available. P-723, Electrica} 
World, 520 N. Michigan Ave., Chicago 11, 11), 
eeeeeeregnsneenetantsincetitaceeniniestnttee ieee 


PRODUCTION ENGINEER — fractional h.p, 

electric motors. Should have specialty back. 
ground in single phase motors, having devoted 
major effort to efficient mass production. Ling 
will have limited size range. Engineering de. 
sign experience desirable for development of 
motors for tooling and production. Permanent 
connection with outstanding Southern Cali. 
fornia manufacturer entering household ap. 
Pliance field. Send detail of experience ani 
personal qualifications to A.W.A., Box 68, Sta- 
tion K, Los Angeles, California. 





ADMINISTRATIVE POSITION—The Tennes- 

see Valley Authority has open an important 
administrative position. The major duties are: 
directing and coordinating the application of 
the ‘A’s general power program within an 
area division; gathering data and assisting in 
formulating plans for changes in the TVA’s 
power system; advising and agsisting munic- 
ipal and cooperative non-profit power contrac. 
tors on engineering or management problems 
It is desirable that the man selected have an 
engineering background, practical electrica! 
utility experience, organizing and administra- 
tive ability, and qualifications for personal con- 
tacts with city officials or farmers. Candidates 
interested in this position should write the Per- 
sonnel Department, Tennessee Valley Author- 
ity, Knoxville, Tennessee, requesting an’ ap- 
plication form. Offers of employment wil! 
conform to WMC policies. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 34 years’ recognized standing ne- 
gotiates for high salaried supervisory tech- 
nical and executive positions. Procedure wil! 
be individualized to your personal require- 
ments and will not conflict with Manpower 
Commission’s. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected. Send for details. R. W. 
Bixby, Inc., 262 Delward Bldg., Buffalo, N. Y. 


POSITIONS WANTED 


ELECTRICIAN—20 years experience in steam 

generating stations as high tension switch- 
board operation and high tension repairman. 
Desires position where ability will be used to 
fullest extent. Public utility or railroad on 
west coast preferred. PW-711, Electrical World 
330 W. 42nd St., New York 18, N. Y. 

















ELECTRICAL ENGINEER, long utility exper'- 

ence in planning and design with operating 
and maintenance background, expert in sub 
and generating stations, overhead and under- 
ground lines and distribution available on 
short notice. PW-717, Electrical World, 520 N 
Michigan Ave., Chicago 11, Ill. 


FREE BULLETIN 


GREEN TAG Certified Motor Bulletin No. 28-A 

4 x 9, 52 pages stock list, illustrated and 
indexed, of new and rebuilt electric motors, 
generators and power equipment, with illustra- 
tions of rebuilding operations and stock. Write 
Arthur Wagner Co., 1436 West Randolph St. 
Chicago 7, Il 
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WANTED 


ANYTHING within reason that is wanted in the 

fleld served by Electrical World can b¢ 
quickly located through bringing it to the at 
tention of thousands of men whose interest 
is assured because this is the business paper 
they read. ° 


— 


La] 
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MOTORS GENERATOR SETS 
150 KW, 250 volts, Allis-Chalmers, syn- 
CW, 125 volt, Westinghouse, synchro- 


14 ‘KW, 126 volt, General Electric, squirrel 








ff kw, 250 volt General Electric, squirrel 
oie icw, 126 volt, General Electric, squir- 
rel cage. 


MOTORS—3 PHASE 60 CYCLE 


350 HP, 300 RPM, 440 volt, G.E., slip ring. 
300 HP, 7220 RPM, 2200 volt, G.E. Sl. Reg. 
260 HP, 600 RPM, 4000 volt, G.E., sync, 

250 HP, 600 RPM, 2200 volts, G.E. slip ring 
200 HP, 450 RPM, 2200/4000 v., G.E., sl. rg. 
160 HP, 1800 RPM, 440 volt, General Elec- 
tric, squirrel cage. 

150 HP, 1200 RPM, 2200 volt, Westing- 
house, squirrel cage. 

150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 
150 HP, 600 RPM, 440 volt, General Elec- 
I. tric, squirrel cage. 

_ 500 HP, 900 RPM, 440 volt, Lincoln, sl. rg. 
150 HP, 400 RPM, 440 volt, G.E., sq. cg. 

145 HP, 600 RPM, 220 volt, General Elec- 
tric, synchronous 

125 KVA, 900 RPM Westinghouse, syn- 
chronous 

100 HP, 900 RPM, 440 volt, G.E., slip ring. 
100 HP, 720 RPM, 440 volt, G.E., slip ring. 
li. 100 HP, 720 RPM, 440 volt, G.E., sq. cg. 

D- 100 HP, 600 RPM, 440 volt, G.E., slip ring. 
id 100 HP, 600 RPM, 440 volt, G.E., aq. cg. 
100 HP, 514 RPM, 440 volt, G.E., sq. cg. 
100 HP, 450 RPM, 440 volt, G.E., sq. cg. 

90 HP, 400 RPM, 550 volt, Cr. Whir. sq.cg. 
75 HP, 900 RPM, 4000 volt, Elec. Mach. 


n. 
oS HP, 900 RPM, 220 volt, Fairbanks 
Morse, slip ring. 





































-. 


‘New York Phone: LOngacre $-3227 


ae 


STATION M 





SYNCHRONOUS MOTORS 
168 HP. 720 RPM. 3/60/220-440 Volt Gen. Elec. 
25 HP. 720 RPM. 3/60/220-440 Voit Gen. Elec. 
SLIP RING MOTORS 
50 HP. 600 RPM. 3/60/440 Volt Allis-Chalmers 
150 HP. 514 RPM. 3/60/220 Volt Allis-Chalmers 
: HP. 514 RPM. 3/60/440 Volt Westinghouse 
DC GENERATORS 
KW. 850 RPM. 125 Volt DC Westinghouse 
KW. 500 RPM. 250 Volt DC Northern 
. AC GENERATORS 
50 KW. 1200 RPM. 3/60/2300 Volt Westinghouse 
: 150 KW. 600 RPM. 3/60/220 Volt Gen. Elec. 
: 200 KW. 720 RPM. 3/60/240 Volt Gen. Elec. 
Z ENGINE GENERATORS 
KVA. 3/60/240 Volt General Elec.—Brownell 
KW. 3/60/220 Volt Westinghouse—ideal 
75 KW. 3/60/480 Volt General Elec.—Skinner 


Rockford Electric Equipment Co. 
: 713 South Wyman St. Rockford, Ill. 
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2OWER FOR PRODUCTION 


1—765 HP, 900 RPM, 440 volt, G.E., sq. cg. 
1—75 HP, 720 RPM, 440 volt, Westehse slip 


ring. 
1— 75 HP, 720 RPM, 440 volt, G.R., sa. cg. 
i— 60 HP; 900 RPM, 440 voit, G.E., slip ring. 
1— 60 HP, 900 RPM, 440 volt, G.E., sq. cg. 
1—200 HP, 440 volt, 600 RPM, Crocker- 
Wheeler, slip ring. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 

— HP, 400/550 RPM, Westinghouse, type 


1—126 HP, 600 RPM, Westinghouse, SK. 
G.E., 675 RPM. 

1— 60 HP, 75@ RPM, Westinghouse, type SK. 

1— 60 HP, 700 RPM, Crocker Wheeler. 

1— 40 HP, 7176 RPM, Westinghouse. 


TRANSFORMERS 


4—3000 KVA, General Electric, 14000, with 
taps, 2400/4150Y. 

2— 400 KVA, G.E., 4156-240/480 v., Scott taps. 

3— 300 KVA, Pittsburgh, 7800/440 volts. 

3— 150 KVA, G.E., 33,000 2300/4000 Y. 

38— 100 KVA, Westinghouse, 11,430/250 volts. 

i a KVA, Pittsburgh, 1375/2750-110/220 
volts. 

3— 100 KVA, Westinghouse, 13200 250 volts. 

3— a KVA, General Electric, 2200-220/110 
volts. 

3— 100 KVA, Allis-Chalmers, 2200/220/110. 

3— 75 KVA, G.E., 13,500-7500/440 volts. 

3— 75 KVA, G.E., 2200/220/110 volts. 

1— 75 KVA, G.E., 2400/4800/120/240 volts. 

1— 175 KVA, G.E., 3 phase, 4156Y-120/208Y. 

3— 60 KVA, General Electric, 2200/220/110. 


-TRANSFORMERS- 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 
THE ELECTRIC SERVICE CO.,, 


"AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
Since 1912 











INC. 





CINCINNATI 27, OHIO 






FOR SALE 


900 KW Hydro-Electric Power Plant, con- 
sisting of 2—450 KW units each, as 
follows: 

450 KW General Electric Generator, Type 
ATB, 3 phase, 60 cycle, 2300 volt, 
coupled direct to: 

4 Ft. DeRemer-Box Double Water Wheel, 
double nozzle, 380 ft. head. 

Complete with exciters, water wheel gov- 

ernors, switchboards, pipe lines, etc. 


Send for Full Specifications 
MORSE BROS. MACHINERY CO. 
Denver 1, Colo. 
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SOME OTHER PLANT may have immediate need 
for that idle equipment YOU no longer require . . . 


Advertise it in the Searchlight Section 
of ELECTRICAL WORLD 
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2— ere Phgh., 7600/16,000 volts-110/220 

volts. 

— KVA, General Electric, 2200/220/440. 

2— 30 KVA, Allis Chalmers, 3 phase, 4156Y/ 
120/208Y. 

1— 26 KVA, G.E., 220/110-220/110 volts. 

2— 15 KVA, G.E., 2300-115/230 volts. 


MOTORS—VARIABLE SPEED 230 VOLTS 


2—100 HP, 475/1375 RPM, Electro Dynamic. 
1— 90 HP, 470/940 RPM, General Electric. 
1— 75 HP, 6265/1575 RPM, Electro Dynamic. 
35 HP, 600/1500 RPM, Westinghouse. 
1— 30 HP, 226/900 RPM, Crocker Wheeler. 
300/990 RPM, Electro Dynamic. 
l-— 750/1500 RPM, General Electric. 
1— 15 HP, 300/1200 RPM, G.B. 
1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
2—11% HP, 600/1500 RPM, Westinghouse, 


SK. 

600/1200 RPM, General Electric. 
450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 

225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 

25—Westinghouse type U recording volt- 
meters. 


te 
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TURBO GENERATORS 
600 KW, Terry dual bleeder condensing Tur- 
bine only. 
1—500 KW, G.E., 3 ph., 430 volt, 
bleeder. 
1—375 KVA, Westinghouse, non-condensing. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 
1—200 KW, G.E., 3 ph., 60 cy., 220 voit, cond. 


60 cy., 


CO., INC., Power Equipment 


53rd ST., NORTH BERGEN, N. J. 


New Jersey Phone: UNion 3-2600 


5 eatery Coquertaret Ve. OP Oy: se i 
= K.W. Make R.P.M. Volts Volts = 
= 1—1500 Whse. 720 650 11500 

= 1—1250 G.E. 720 250 2300 § 
= 1—1000 Whse. 600 250 3 
= 1—1000 Whse. 900 600 2300 = 
= 2— 750 Whse. 1200 600 2300/4000 = 
: Rotary Converters—3 Ph. 25 Cy. : 
= 2—1500 G.E 500 225/275 6600 = 
= 1— 500 750 . 225/275 6600 = 
i M. G. Sets—3 Ph. 60 Cy. 3 
; Whse. 514 250 2300/4600 = 
: i—1000 G.E. 720 250 2300/4150 = 
ie oo 
= 1— 500 , i 
= 1— 400 GE. 720 250 2300 = 
_BELYEA COMPANY, INC. : 
Z = 


51 Howell Street, Jersey City, N. J. 


: 





Power Equipment 


Released by Utilities & industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 


erators, Rotaries Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 


Breakers, etc. 
Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St. New York, 7, N. ¥. 
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“We sold—through an answer to the ad— 
the item advertised in the Searchlight 
Section of ELECTRICAL WORLD.” 


Can "Searchlight" help you? 
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ADVERTISING IN THIS ISSUE 


© Here you'll find the answers to many of your questions about: 

What’s new in the market? What products or methods will save 

me time and money? It’s a good habit to follow the advertising 
pages in Electrieal World each issue 





*Adam Electric Co., Frank........ 47 
* Allis-Chalmers Mfg. Co. 10, 11, 12, 14 
Aluminum Company of America.. 52 


*American Brass Co.............- 38 
Automatic Switch Co............ 167 
* Benjamin Electric Mfg. Co....... 119 
Berry Co, Win. Bu. .cccccccsecs 168 
Blackburn Products Corp., Jasper 169 
Bridgeport Brass Co............. 32 
*Bright Light Reflector Co........ 157 
Buckeye Laboratories Corp....... 21 
*Champion Lamp Works.......... 161 
WChamee Goi AS Bei icc cedecces 149 
Colinas Heist: Geeks i. 666s cdc een% 147 


*Continental-Diamond Fibre Co... 56 
*Cornell-Dubilier Electric Corp.... 27 
*C-0-Two Fire Equipment Co...... 160 
* Crocker-Wheeler Electric Mfg. Co. 
Div. of Joshua Hendy Iron 


OME. ine backs Cie eiae ev eeeues 19 
Crseuetiimds Ga. oo ciccccccvcans 122 
*Curtis Lighting, Inc.............. 111 
Deutschmann Corp., Tobe........ 13 
Directory of Engineers........... 174 
URS RO SOB is 56k Fin Rhee ns 115 
Electric Controller & Mfg. Co.... 54 
Electric Products Co., The....... 169 


Electrical Engineers Equipment Co. 22 
Electrical Testing Laboratories, 


WMG a ses ots based ethiastuebest 118 
Electroline Company, The........ 5 
Elliott Company ...........---.. 6 
Engineers, Directory of.......... 174 

* Fairbanks, Morse & Co........... 64 
ei | LY RTE PIPETTE 157 
Federal Electric Co., Inc., Light- 

SG eS anh bP oi ckde sk odo 116, 117 
Federal Telephone & Radio Corp., 

SED Be Rid enbiacceewdetens 51 
Fibre Conduit Co., The........... 165 

*Fleur-O-Lier Manufacturers ...112, 113 
Foster Wheeler Corp........... 44, 45 
G & W Electric Specialty Co..... 50 
General Detroit Corp., The....... 156 


*General Electric Co. 104, 105, 106, 107 
108, 109, 131, 132, 133, 139 

General Electric Co., Air Condi- 
tioning & Comm. Ref. Divs..... 24 
General Luminescent Corp........ 123 


Goodrich Co., The B. F., Chemi- 


Ck DT iene ebb Sede rey sh eeeees 20 
Gould Storage Battery Corp...... 23 
Gall OF . Cot. cin cpio cacecdas 26 

*Guth Co., The Edwin F........... 164 
Hallicrafters Co., The..........-- 148 
Harper Co., The H. M...........- 146 

* Hazard Insulated Wire Works.... 4 
Hendy Iron Works, Joshua....... 30 
Highway Trailer Co...........-. 39 
Holophane Company, Inc......... 110 
Hoosier Engineering Co.......... 46 

RERUNS TER Ci issockecs cncests 28 
PRMOTG BE CB cis ccsemedccsivecs 153 
Indiana Steel & Wire Co......... 175 
Industrial Products Co..........- 175 

*I-T-E Circuit Breaker Co. Third Cover 

* Jefferson Electric Co............. 125 

*Johns-Manville ..........++..+.+: 36 

*Kearney Corp., James R......... 35 
Kellett Aircraft Corp............. 61 
Kerite Insulated Wire & Cable 

Cb, THR TR ese eis 66 

*Kyle Corporation ..........-..+.- 25 

*Laduby Company ..............: 172 

*Lapp Insulator Co., Inc.......... 18 
Lincoln Electric Co. The........ 8, 9 
Line Materiel Ceiccidrccsccte 143, 157 
Matthews Corp., W. N........... 173 
McGraw-Hill Book Co., Inc....... 166 
Meter Devices Co............... 168 

*Micro Switch Corp............... 171 
Miller Company, The............ 124 
Meee: Mle: Ces. hikes sake.’ 141 

* National Carbon Co., Inc., Carbon 

Dilan BI ci sihas sie oo chek ae 60 

Ole: Milent Gen 56k cbecetcegase 15 
WEIN OR 3 os ccc lavas svetevon 4 
* Okonite-Callender Cable Co...... 4 
*Oliver Iron & Steel Corp........ 62 

Osmose Wood Preserving Co. of 

Rpewton, Tae.) 5 6on5 cies doses 31 

Palas (bs Tb 935 5 cea sess 8s 162 
* Pennsylvania Transformer Co.... 135 
*Penn-Union Electric Corp........ 151 

Philco Corp., Storage Battery Div. 158 

Pittsburgh Reflector Co.......... 151 
*Porcelain Insulator Corp......... 169 





* Radio Corp. of America........ 37, & 


*Railway & Industrial Engineering 


TAT T See ee ee: 
Randolph Laboratories, Inc....... 4 
*Reliable Electric Co.............. 161 
*Roller-Smith Co. ................ 3 
Rome Cable Corporation......... 155 
Ryerson & Son, Inc., Joseph T.... }3) 
Scovill Mfg. Co................58, 5 
Searchlight Section .......... 176, 171 
*Sheldon Service Corp............ 165 
Simplex Wire & Cable Co........ Il 
Sinclair Refining Co...........,, 63 
Slater Electric & Mfg. Co......., 163 
Seat Iden Gen As desi eiees..... 14 
Square D Company............., 57 


Standard Oil Co. (Indiana) Back Cove 
*Standard Transformer Co., The. .48, 49 


*Sticht Co., Herman H............ In 
on ty 0S en fea | a 168 
Surety Rubber Co., The.......... 1%5 

*Sylvania Electric Pdts., Inc..... 40, 4] 
Trico Fuse Mfg. Co.............. 17] 

*Trumbull Elect. Mfg. Co. The... 2 
Tuttle & Kift, Inc................ 154 
Union Carbide & Carbon Corp... 6 

* United States Rubber Co......... 55 

* United States Steel Corp....... 53, 163 
United States Steel Supply Co.... 53, 
Universal Atlas Cement Co....... 163 
Wagner Electric Corp............ 34 


Wakefield Brass Co., The F. W.... 103 
* Westinghouse Elec. & Mfg. Co. 

16, 42, 43, 144, 145 

* Westinghouse Elec. & Mfg. Co., 
Lamp Division ............ 120, 121 

* Weston Electrical Instrument Corp. 
Second Cover 
West Virginia Pulp & Paper Co... 168 
* Wheeler Reflector Co............ 147 
WWivemeld Ce. sss 6s ccs yaseseces: 126 


& 
PROFESSIONAL SERVICES. 174 
€ 


SEARCHLIGHT SECTION 
(Classified Advertising) 


EMPLOYMENT SERVICE ......cccccscsescsesss 1% 
OFFICIAL PROPOSAL ......20.-ccccccccnccees: 1% 
PORE POO WINNER gcd is disc sacicveccetyes 1% 
PUD E NOD WITRUN ns ban pede pedasceucsxesass 1% 
SELLING OPPORTUNITIES .............. nbeans 1% 
WANTED TO PURCHASE. ..........-200ces0000 1% 
SEED DUTP IEE Siewcb esd cbiceieeese es 176, 177 
WE Gs, Fi nga tp vcctce chs scees pea yivigse 17 
Brew, Woltman & Co...........2-00000ee005: AT 
Dulien Steel Products, Inc................--+++- 1%6 
Electric Service Co., The............+..-++ im 
I. 0) 4 Big Ds Mans cv odessdivsacg decades « AT 


Morse Bros. Machy. Coe...............-++-- 17 
Rockford Electric Equipment Co........... 17 


% These companies have supplied additional buying information on 
their products in the 1944 edition of the Electrical Buyers’ Reference 


_atanecetacerene NR — 5 tRA ETRN R RNNE AOPSs RACERS CE NOP A EE  S ENN S TR RNN CcNE 


178 


ELECTRICAL WORLD @ july 22, 1944 





tu 















ted on the side of each Thermomag- 
Overcurrent Trip is a plate showing 
al time-load curves corresponding to 
ified dial settings. The dial is notched 
rmit intermediate settings, numbering 
ninall. A spring lock prevents acci- 
al turning of the knob. 


BIMETAL ELEMENT, heated inductively, 


causes circuit breaker to open on normal 


overloads only after a selected time delay. 


Full voltage starting is permitted with heavy 
inertia loads yet protection is given against 
light, continuous overloads such as single 
ghasdeus. Heating of the element is so arranged 
as to avoid burnout or permanent distortion. 
No current flows through the bimetal. 


This SHAFT is moved forward by the 

heated bimetal element in starting the 
action of tripping the circuit breaker. The 
tripping effect of the forward motion is ad- 
justable at the knob into which the shaft fits. 
This is like changing the bimetal heating 
characteristics in relation to the character- 
istics of the protected motor or in relation to 
ambient ternperature. 


This ARMATURE moves, in tripping action, 
either in response to a preselected tem- 
ature in the bimetal or to the existence 

of an overload in the motor circuit equal to 
twelve times the rated current of the circuit 
breaker. This gives instantaneous opening on 


-A-C Motors get. full protection with this 
Dual Thermomagnetic Overcurrent Trip 


short circuits yet provides time delay for start- 
ing peaks and light overloads. 


An ELECTROMAGNET, energized by a sur- 

rounding series coil, has three func- 
tions: to attract the armature for direct trip- 
ping of the circuit breaker in response to ex- 
tremely heavy overloads and short circuits; to 
serve in inductively heating the bimetal ele- 
ment on light overloads and by saturation to 
control the effect of overcurrents on the 
heated parts in order to prevent burnout or 
damage to the bimetal element. 


latch of the circuit breaker when the 

ture is attracted to the magnet. Circuit 
conditions which affect the magnet are di- 
rectly translated into circuit-opening action 
when opening is necessary. 


Gis TRIPPING PIN is driven against the 
a 


This SPRING, which carries no current, 

is preloaded to supply the correct re- 
straint on the armature so that overcurrent of 
less than 12 times the rated current of the cir- 
cuit breaker will cause opening only after an 
exactly appropriate time delay. 


In combining the best characteristics of thermal overload devices and magnetic 
tripping, the I-T-E Thermomagnetic Trip provides protection for individual A-C motors 
against the effects of both light and heavy overloads. The breaker is tripped before 
dangerous motor temperatures are reached, but the breaker is not opened needlessly. 
The time-current characteristics of the device can be adjusted in exact keeping with 
the heating characteristics of the motor. Motors so protected can be used at full rating. 
For complete information, call your nearest I-T-E representative or write to I-T-E Circuit 
Breaker Company, 19th and Hamilton Streets, Philadelphia 30, Pa. 


Representatives in Principal Cities cS 5 \ E : 
4 ’ 
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5. Does the inhibitor in Nonpareil 


What do you want to know 
about Turbine Oil? 


Recently a number of utility plant men were asked, “What do you want to know about turbine oil?” Several of them had very speci! ¢ ques. 
tions. They are answered here because they may help you in selecting a turbine oil that solves, once and for all, the ever present probiem of 
turbine oil maintenance. One question is taken up each month, but you can get the answers to all of them now—see the booklc: offer. 


Turbine Oil wear out? 


Inhibitors are used in many oils for 
various purposes, often without users 
being aware of it. But in Nonpareil 
the addition of an inhibitor is an 
important step in its manufacture— 
it’s the key to the oil's long life. 

Few, if any, oils are expected to 
last indefinitely; therefore, the life of 
inhibitors used in them is not of 
paramount importance. Since Non- 
pareil is guaranteed “for the life of 
the turbine,” the lasting quality of 
the inhibitor zs important. 

It is true that the oxidation inhib- 
itor in Nonpareil is slowly consumed 
in service. But the user has no cause 
for concern about it. There are many 
reasons why. The principal reason is 
the fact that the inhibitor is used up 
so slowly—and such a small amount 
is needed to prevent acidity devel- 
opment—that it is usually amply re- 
plenished by the make-up oil. Al- 
most every turbine requires some oil 


to replace that lost through evapora- 


tion and leakage. Normal make-up 
oil will keep Nonpareil well within 
the guaranteed limit of acidity for- 
mation. 

Another reassuring fact is that the 
oxidation inhibitor has one primary 
function—to prevent acidity devel- 
opment. The oil itself is free from 
asphaltene -forming hydrocarbons. 
Even in the extremely rare case 
where make-up oil is not sufficient 
to replenish the inhibitor, there is 
no formation of asphaltene deposits. 
However, the possibility of any oil 
trouble because of a deficiency of 
inhibitor is reduced to practically 
zero due to the periodic laboratory 
check that is made of every fill of 
Nonpareil. Records of thousands of 
these tests bear out this fact. 

What causes corrosion in turbines 
will be the question discussed in this 


space next month. 


Gasoline Powers the Attack... 
Don’t Waste a Drop! 




























For all the answers send for this 

booklet... it contains answers to questions 

such as these: 

1, What causes turbine oil deposits or 
sludge? 

2. What causes acidity increase in turbine 
oil? 

3. What is an oxidation inhibitor—how 
does it prevent acidity? 

4. How does a guaranteed turbine oil pro- 
tect the user? 

5. Does the inhibitor in Nonpareil Turbine 
Oil wear out? 

6. What causes corrosion in turbines? 
Send for a copy of this booklet, or better 

still, ask for a Standard Lubrication Engi- 

neer. He can answer your specific questions 

about Nonpareil Turbine Oil. Write Stand- 

ard Oil Company (Indiana), Room 1223, 

910 S. Michigan Ave., Chicago 80, Ill, 

for a copy of the booklet, or the Engineer 

nearest you. 


NONPAREIL 


TURBINE OIL 


PED me tO km Der Webi 
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